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CALENDAR. 

i888. 

1888-1889. 

Sept.  10, 11, 

12,  Monday,  Tuesday 

)  Examinations  for  Admis- 
,  J     sion. 

and  Wednesday 

Sept.  12, 

Wednesday, 

First  Term  begins. 

Oct.  11, 

Thursday, 

.     Founder's  Day. 

Nov.  29, 

Thursday, 

Thanksgiving  Day. 

Dec.  19, 

Wednesday,  . 

.     First  Term  ends. 

1889. 
Jan.  8,  9, 

Tuesday  and  Wed- 

• 1  Examinations  for  Admis- 

nesday, 

J      sion  to  Second  Term. 

Jan.  9, 

Wednesday,  . 

Second  Term  begins. 

Jan.  19, 

Saturday, 

Junior  Prize  Orations  due. 

Feb.  22, 

Friday, 

Washington's  Birthday. 

March  6, 

Wednesday, 

Ash  Wednesday. 

April  18, 

Thursday, 

Easter  Holidays  begin. 
|  Easter    Holidays    end    at 

April  23, 

Tuesday,  . 

I     8i  A.M. 

May  27, 

Monday, 

r  University  -  Day    Orations 
'  {     due. 

May  29, 

Wednesday, 

Theses  of  Seniors  due. 

May  29, 

Wednesday,  . 

.     SeniorExaminations  begin 

June  5, 

Wednesday, 

|  Annual  Examinations  be- 
1      gin. 

June  8, 

Saturday, 

Senior  Examinations  end. 

June  12,  13, 

14,  Wednesday,  Thurs- 

-1  Examinations  for  Admis- 

day  and  Friday, 

i      sion. 

June  16, 

Sunday, 

Baccalaureate  Sermon. 

June  18, 

Tuesday,  . 

Class  Day. 

June  19, 

Wednesday,  . 

Alumni  Day. 

June  20, 

Thursday, 

University  Day. 

1889. 

1889-1890. 

Sept.  7,  9, 10,     Saturday,  Monday, 

{  Examinations  for  Admis- 

and  Tuesday, 

)      sion. 

Sept,  11, 

Wednesday,  . 

First  Term  begins. 

Oct.  10, 

Thursday, 

Founder's  Day. 

Nov.  28, 

Thursday, 

Thanksgiving  Day. 

Dec.  18, 

Wednesday, 

First  Term  ends. 

1890. 
Jan.  7-8, 

Tuesday  and  Wed- 

| Examinations  for  Admis- 
i      sion  to  Second  Term. 

nesday, 

Jan.  8, 

Wednesday, 

Second  Term  begins. 

June  19. 

Thursday, 

University  Day. 
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LESTER  P.  BRECKENRIDGE,  Ph.B., 

Instructor  in  Mechanical  Engineering. 
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Instructor  in  Civil  Engineering. 
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Instructor  in  Civil  Engineering. 
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THE  PACKER  MEMORIAL  CHURCH. 
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Director, 
WILLIAM  H.  CHANDLER,  Ph.D. 
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A.  W.  STERNER. 

Cataloguing  Clerk, 
WILSON  F.  STAUFFER. 

Shelf  Clerk, 
PETER  F.  STAUFFER. 


THE    LEHIGH    UNIVERSITY. 


11 


STUDENTS. 


Clas.— Classical  Course.  C.E.— Civil  Engineering. 

L.S. — Latin-Scientific  Course.  E.M.— Mining  Engineering. 

Sci.— Course  in  Science  and  Letters.   M.E.— Mechanical  Engineering. 
Tech. — Technical  Course.  Met.— Metallurgy. 

A.C. — Analytical  Chemistry.  E.E.— Electrical  Engineering. 

The  students  whose  names  are  printed  in  italics  are  not  clear  of 
conditions. 


GRADUATES. 

Foi 

Francis  Joseph  Crilly,  B.A., 

William  Henry  Dean,  A.C.,E.M 

George  Francis  Duck,  E.M., 

Milton  Henry  Fennel,  B.S., 

Harvey  Sheafe  Fisher,  B.A., 

Samuel  Wilson  Frescoln,  C.E., 

Louis  Prevost  Gaston,  B.S., 

William  Kendall  Gillett,  M.A., 

John  Daniel  Hoffman,  B.A., 

Robert  Browne  Honeyman,  B.S.,  E.M., 

Preston  Albert  Lambert,  B.A., 

Elmer  Henry  Lawall,  C.E., 

Alfred  Eli  Lewis,  jr.,  B.S., 

Wilson  Franklin  More,  B.A., 


DEGRE] 

e.        Residence. 

M.A., 

'Philadelphia. 

M.S., 

Wilkes-Barre. 

Ph.D. 

,  Bethlehem. 

A.C, 

Bethlehem. 

M.A., 

Pottsville. 

M.S., 

Reading. 

C.E., 

Somerville,  X.  J. 

Ph.D. 

,  Xew  York  City. 

M.A., 

Bethlehem. 

E.M., 

Bethlehem. 

M.A., 

South  Bethlehem, 

M.S., 

Audenried. 

E.M., 

Milford. 

M.A., 

Catasauqua. 
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George  Spencer  Patterson,  E.M. 
Albert  George  Rau,  B.S., 
Joseph  William  Richards,  A.C., 
George  Arthur  Ruddle,  Ph.B., 
Lewis  Buckley  Semple,  B.  A., 
Wyndham  Harvey  Stokes,  B.S.,  E.M.. 
William  Patterson  Taylor,  B.A.,  M.A., 
Wade  Hampton  Woods,  B.S.,        E.M., 


Course. 
M.S., 
M.S., 
M.S., 
M.A. 
M.A., 


Residence. 
Mahanoy  City. 
Bethlehem. 
Bethlehem. 
E.  Mauch  Chunk. 
Bethlehem. 
Gordonsville,  Va. 
Philadelphia. 
Philadelphia. 


SENIOR    CLASS. 


Course 

Residence. 

James  Willoughby  Anderson, 

E.M., 

Washington,  D.C. 

Pearce  Atkinson, 

M.E., 

Chicago,  111. 

Gustav  Ayres, 

M.E., 

Washington,  D.C. 

Ralph  Putnam  Barnard, 

C.E., 

Washington,  D.  C. 

Albert  Harlan  Bates, 

M.E., 

Cleveland,  0. 

Samuel  Erwin  Berger, 

Clas., 

Richland  Centre. 

Charles  Hudson  Boynton, 

L.S., 

Washington,  D.  C. 

Joseph  Leander  Budd, 

A.C., 

Mount  Holly, ■  N.  J 

Otto  Cornelius  Burkhardt, 

E.M., 

Bethlehem. 

William  Butter  worth, 

M.E., 

Cincinnati,  Ohio. 

Edgar  Campbell, 

Clas., 

South  Bethlehem. 

Francis  Joseph  Carman, 

A.C., 

Washington,  D.  C. 

Herbert  Mackenzie  Carson, 

M.E., 

Baltimore,  Md. 

Holden  William  Chester, 

C.E., 

Shamokin. 

Charles  William  Corbin, 

E.M., 

Telluride,  Col. 

Justice  Cox  Cornelius, 

C.E., 

Pittsburgh. 

William  Albert  Cornelius, 

M.E., 

Pittsburgh. 
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Course 

Residence. 

Charles  Herbert  Deans, 

C.E., 

Phcenixville. 

Charles  Estell  Dickerson,  jr., 

Sci., 

New  Germantown,  N.  J 

Emil  Diebitsch, 

C.E., 

Washington ,  D.  C . 

John  Webster  Dougherty, 

E.M., 

Steelton. 

Ralph  Marshall  Dravo, 

E.M., 

Allegheny. 

Ernest  Hipolite  Du  Vivier, 

A.C., 

New  York  City. 

William  Dolloway  Far  well, 

Clas., 

Oswego,  N.  Y. 

Frederick  Louis  Grammer, 

E.M., 

Baltimore,  Md. 

George  Wentz  Harris, 

E.M., 

Silver  Brook. 

Lightner  Henderson, 

C.E., 

Gap. 

Conrad  Egbert  Hesse, 

E.M., 

Washington,  D.  C. 

Clarence  Walter  Hudson, 

C.E., 

Manasquan,  N.  J. 

Arch  Johnston, 

M.E., 

Bethlehem. 

John  Stower  Kellogg,  jr., 

A.C., 

Atchison,  Kan. 

John  Martin  Sharpless  Kerlin, 

M.E., 

Elwyn. 

Sylvanus  Elmer  Lambert, 

Clas., 

Seidersville. 

John  Joseph  Lincoln, 

C.E., 

Farmington,  Md. 

John  Lockett, 

M.E., 

GlengorTe,  Jamaica. 

Arthur  Long, 

A.C., 

Wilkes-Barre. 

John  Joseph  Martin, 

C.E., 

New  York,  N.  Y. 

Charles  Henry  Miller, 

A.C., 

Norristown. 

Charles  Williams  Moffett, 

M.E., 

Athens,  Greece. 

Richard  Henry  Morris,  jr., 

E.M., 

Bristol. 

William  Ellis  Morris, 

A.C., 

Portland,  Ore. 

John  Thomas  Morrow, 

M.E., 

Washington,  D.C. 

-A  lbert  Daniel  Oberly, 

C.E., 

Easton. 

Joseph  Michael  O'Malley, 

A.C., 

Wilkes-Barre. 

Robert  Henry  Eddy  Porter, 

M.E., 

Morristown,  N.  J. 

Arnold  Karthaus  Reese, 

E.M., 

Baltimore,  Md. 

Abraham  Lincoln  Rogers, 

M.E., 

Fort  Wayne,  Ind. 

Charles  William  Schwartz,  jr., 

M.F,., 

.  Germantown. 
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Arthur  Moult  Smyth. 
Alfred  Walton  Stockett. 
Lester  Clark  Taylor, 
Augustus  Thompson  Throop. 
Charles  Prentice  Turner, 
Jose  Ramon  Villalon  y  Sanchez, 
Clarence  Walker, 
Harry  Bush  Woodatl, 
Walter  Earle  Weimer. 
Edward  Austin  Wright. 
Joseph  Bodine  Wright. 


Course. 

Residence. 

E.M., 

Philadelphia. 

C.E., 

Mauch  Chunk. 

C.E., 

Pawtucket,  R.  I. 

C.E., 

Port  Gibson,  N.  Y. 

M.E., 

Oxford,  N.  Y. 

C.E.. 

Santiago  de  Cuba,  Cuba. 

E.M., 

Pottsville. 

E.M., 

Philadelphia. 

A.C., 

Lebanon. 

C.E., 

Northampton,  Mass. 

C.E., 

South  Easton. 

JUNIOR   CLASS. 


Course. 

Residence. 

Howard  Emory  Alcott, 

M.E., 

Mt.  Holly,  N.  J. 

Thos.  Chalkley  James  Baily,  jr., 

C.E., 

Newark,  N.  J. 

Frederick  Richard  Barrett. 

C.E., 

Fort  Marcy,  N.  M, 

Edwin  Herbert  Beazell. 

C.E., 

Chillicothe,  Mo. 

James  W.  Boyd. 

C.E., 

Seek. 

Adolph  Cardenas. 

C.E., 

Nicaragua. 

Franklin  Clarke,  Jr., 

M.E., 

Vincennes,  Ind. 

William  Phelps  Cleveland, 

A.C., 

Waterville,  N.  Y. 

Frank  Raymond  Coates,  (  . 

E.M., 

Philadelphia. 

Warren  Scott  Cope, 

C.E., 

Philadelphia. 

Charles  Ellery  Coxe. 

E.M., 

Reading. 

James  Barlow  Cullum, 

A.C., 

Meadville. 

John  Rose  Davis. 

C.E., 

Phcenixville. 

John  William  DeMoyer, 

C.E., 

Duncan  non. 
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Clement  Heyser  Detwiler, 

Course 
C.E., 

Residence. 
Ironbridge. 

Charles  Edward  Fink, 

C.E., 

Harrisburg. 

Frederick  Elmer  Fisher, 

C.E., 

New  York  City. 

Frank  Roberts  Fisher, 

C.E., 

Philadelphia. 

John  George  Fleck, 

C.E., 

Philadelphia. 

Howard  Augustus  Foering, 

Sci., 

Locust  Valley. 

Arthur  Hugh  Frazier, 

Clas., 

South  Bethlehem. 

Eugene  Uz  Gibbs, 

M.E., 

Mt.  Holly,  N.  J. 

Ralph  Goodman, 

C.E., 

Atglen. 

George  Ellsworth  Greene, 

C.E., 

Rochester,  N.  Y. 

Harry  Walter  Harley, 

M.E., 

Gloucester,  N.  J. 

David  Garth  Hearne, 

C.E., 

Wheeling,  W.  Va. 

James  Stevens  Bush  Hollinshead,  E.M., 

Dayton,  O. 

John  Turner  Hoover, 

C.E., 

Philipsburg. 

Frederic  Kidder  Houston, 

M.E., 

New  York  City. 

Alexander  Chambers  Howard, 

E.M., 

Pittsburgh. 

Christopher  Gadsen  Howe, 

C.E., 

Charleston,  S.  C. 

William  Vincent  Kulp, 

C.E., 

Norristown . 

Henry  Meyers  Kurtz, 

C.E., 

Allentown. 

John  Elmer  Litch, 

M.E., 

Steelton. 

Thomas  Smith  Leoser, 

A.C., 

New  York  City,  N.  Y 

Robert  Sayre  Mercur, 

E.M., 

Wilkes-Barre. 

Charles  Herbert  Miller, 

A.C., 

Huntingdon. 

George  Nauman,  jr., 

C.E., 

Lancaster. 

Robert  Engler  Neumeyer, 

C.E., 

Bethlehem. 

William  Cassidy  Perkins, 

C.E., 

Williamsport. 

Asa  Emory  Phillips, 

C.E., 

Washington,  D.C. 

Edward  Williams  Pratt, 

M.E., 

Fort  Atkinson,  Wis. 

Edwin  Jay  Prindle, 

M.E., 

Washington,  D.C. 

Wallace  Carl  Riddick, 

C.E., 

AVake  Forest,  N.'C. 

John  Stover  Riegel, 

b 

M.E., 

Riegelsville,  N.  J. 

16 


ANNUAL    REGISTER    OF 


Joseph  Edgar  Sanborn, 
Ellis  Anstett  Schnabel, 
Harry  Johns  Sherman, 
Williani  Calvin  Shoemaker, 
William  Alston  Stevenson, 
R.  Paul  Stout, 
Theodore  Alfred  Straub, 
Francis  Dupont  Thomson, 
Charles  Cookman  Tomkinson, 
Claud  Allen  Porter  Turner, 
Aaron  Howell  Van  Cleve, 
Fritz  August  Weihe, 
David  Thomas  Williams, 
Herbert  Wright, 


Course. 

Residence. 

A.C., 

Bellows  Falls,  Vt, 

Clas., 

Bethlehem. 

C.E., 

MountHolly,N.J. 

C.E., 

Reading. 

M.E., 

Lewistown. 

M.E., 

Audenried. 

C.E.. 

Allegheny. 

M.E., 

Philadelphia. 

M.E., 

Harrisburg, 

C.E., 

Lime  Rock,  R.  I. 

C.E., 

Easton. 

M.E., 

Wonneberg,  W.  Prussia. 

M.E., 

Catasauqua. 

M.E., 

Northampton,  Mass. 

George  Kerr  Anderson, 
Murray  Blatchley  Augur, 
Hugh  Cunningham  Banks 
Juan  de  la  Rosa  Barrios, 
John  Mayall  Beaumont, 
John  Bush  Beck,  Jr., 
Harry  Weed  Biggs, 
James  Edwin  Boatrite, 
Herman  Stadiger  Borhek, 
Charles  Marcus  Breder, 
George  Briggs, 
Jacob  Burr  Buckley, 


SOPHOMORE    CLASS. 

Course.  Residence. 

E.M.,  Franklin. 

E.E.,  Washington,  D.  C, 

C.E.,  Savannah,  Ga. 

E.M.,  Bogota,  U.  S.  Colombia. 

M.E.  Scranton. 

M.E.,  Williamsport. 

C.E.,  Glendale,  O. 

C.E.,  Columbus,  Ga. 

E.E.,  Bethlehem. 

E.M.,  Bethlehem. 

E.E.,  Scranton. 

E.E.,  Oxford,  N.  Y. 
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Course 

Rksij>knck. 

Walter  Frederick  Burden, 

C.E., 

Washington,  D.  C. 

Frederick  Stanley^Camp, 

E.E., 

Brooklyn,  N.  Y. 

George  Vose  Chandler, 

E.M., 

Washington,  D.  C. 

Emanuel  Chao, 

C.E., 

Cienfuegos,  Cuba. 

Henry  Clark,  Jr., 

E.M., 

Montgomery  City,  Mo 

Charles  Houghton  Corbiri, 

A.C., 

Telluride,  Col. 

Edward  Haviland  Coxe, 

C.E., 

Reading. 

Warder  Cresson, 

M.E., 

Swarthuiore. 

Andrew  Gilbert  Croll, 

M.E., 

Weatherly. 

Francis  Hewette  Davis, 

M.E. 

Watkins,  N.  Y. 

Frederick  Davis, 

E.E., 

Watkins,  N.  Y. 

Herman  Haupt  Davis, 

M.E., 

Philadelphia. 

Morgan  Davis, 

E.M., 

Mt.  Carrnel. 

Eric  Doolittle, 

C.E., 

Bethlehem. 

Daniel  Edward  Downey, 

E.M., 

South  Bethlehem. 

Percival  Drayton, 

M.E., 

Philadelphia. 

Abben  Eavenson, 

A.C., 

Philadelphia. 

Harry  S.  Eckert, 

A.C., 

Reading. 

Lester  Hallett  Ely, 

A.C., 

New  York,  N,  Y. 

Dele  van  Ernery, 

A.C., 

Bradford. 

Fitz  Daniel  Ermentrout, 

L.$, 

Reading. 

Juan  de  la  Cruz  Escobar, 

M.E., 

Matanzas,  Cuba. 

Walter  Lowe  Fairchild, 

E.E., 

Elmira,  N.  Y. 

Walter  Famaris, 

C.E., 

Beverly,  N.  J. 

Walton  Forstall, 

E.E., 

Chicago,  111. 

John  Stilwell  Griggs, 

M.E., 

New  Haven,  Conn. 

George  Samuel  Hayes, 

C.E., 

Painesville,  O. 

Julian  Greene  Hearne, 

E.E., 

Wheeling,  W.  Va. 

John  Sidney  Heilig, 

M.E., 

Catasauqua. 

William  Albert  Heindle, 

C.E., 

Baltimore,  Md. 

John  Franklin  Hersh, 

C.E., 

Allentown. 
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Course 

Residence. 

Hermann  Victor  Hesse, 

E.M., 

Bethlehem. 

Half  Ridgway  Hillman, 

E.M., 

Wilkes-Barre. 

Paul  Depue  Honeyman, 

E.E., 

Bethlehem. 

Amos  Dey  Kennedy,  jr., 

E.E., 

Philadelphia. 

Harry  Hiram  King, 

M.E., 

Bethlehem. 

Juan  Jose  Jimenez, 

C.E., 

Aguadilla,  Porto  Rico. 

Henry  Kemmerling, 

C.E., 

Scranton. 

Hermann  Meriwether  Knapp, 

C.E., 

Louisville,  Ky. 

Harry  Kraniph, 

C.E., 

North  Platte,  Neb. 

John  LeDroit  Langdon, 

E.E., 

Buffalo,  N.  Y. 

Frederic  Curtiss  Lauderburn, 

Clas., 

Hazleton. 

Henry  Lefevre, 

E.M., 

Panama,  U.S.Colombia. 

Charles  McKnight  Leoser,  jr., 

E.M., 

New  York  City,  N.  Y. 

Frank  King  Leslie, 

A.C., 

Sharon. 

Henry  Washington  Lloyd,  jr., 

M.E., 

Stanhope,  N.  J. 

Joseph  Simonson  Lockwood, 

E.E., 

Brooklyn,  N.  Y. 

Nevin  John  Loos, 

E.  M. 

Bethlehem. 

Joseph  Macfarland, 

A.  C., 

Washington,  D.  C, 

Simon  Strock  Martin, 

A.C., 

Steelton. 

Allan  Moore  Masser, 

A.C., 

Scranton. 

William  David  Matheson, 

A.C., 

Brooklyn,  N.  Y. 

John  Zollinger  Miller, 

E.E., 

Harrisburg. 

Robert  Douglas  Millholland, 

E.E., 

Reading. 

George  Smuller  Mish, 

C.E., 

Middletown. 

Daniel  MacFarlan  Moore, 

M.E., 

Bethlehem. 

Harry  Timothy  Morris, 

M.E., 

Pottsville. 

Horatio  Whittemore  Myrick, 

E.E., 

Springfield,  Mass. 

Alexander  Leutze  McClurg, 

E.M., 

Chambersburg. 

James  Anderson  McClurg, 

E.M., 

Meadville. 

Henry  Stewart  McKee, 

E.M., 

Washington,  D.  C, 

Paul  Mayo  Paine, 

C.E., 

Troy. 
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Course 

Residence. 

Edwin  Addams  Quier, 

A.C., 

Reading. 

James  Pius  Rafferty, 

M.E., 

Chicago,  Ills. 

Walter  Freeman  Rench, 

C.E., 

Cumberland,  Md. 

John  Ira  Riegel, 

C.E., 

South  Bethlehem. 

Milton  Holly  Robbins,  jr., 

M.E., 

Lakeville,  Conn. 

Robert  Schmitz, 

C.E., 

Egg  Harbor  City, 

Anton  Schneider, 

C.E., 

Summit  Hill. 

Leidy  Rudy  Shellenberger, 

C.E., 

Benjamin. 

Ira  Augustus  Shimer, 

Clas., 

Redington. 

Charles  Henry  Simpson, 

C.E., 

Pensacola,  Fla, 

Matthew  Charles  Smith, 

C.E., 

Birmingham,  Ala 

Oscar  Emmerson  Smith, 

C.E., 

Portsmouth,  Va. 

Michael  Druck  Sohon, 

A. a, 

Washington,  D.  C. 

William  Buchecker  Spengler, 

M.E., 

Bethlehem. 

Horace  Theodore  Stilson, 

C.E., 

Cleveland,  Ohio. 

Joseph  William  Stone, 

M.E., 

New  Orleans,  La. 

Mercer  Brown  Tate, 

M.E., 

Harrisburg. 

William  Sidney  Topping, 

L.S., 

Sagg,  N.  Y. 

Domingo  Anthony  Usina, 

C.E., 

Savannah,  Ga. 

Michael  Neligan  Usina, 

E.E., 

Savannah,  Ga. 

Elias  Vander  Horst, 

C.E., 

Charleston,    S.  ('. 

William  Alder  Webb, 

M.E., 

Bethlehem. 

George  Edward  Wendle, 

E.E., 

Philadelphia. 

Francis  Nichols  Whitney, 

M.E., 

Pottsville. 

George  Brown  Zahniser, 

C.E., 

Mercer. 

N.J. 
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FRESHMAN  CLASS. 

Course. 

Residence. 

Charles  Henry  Allam, 

C.E., 

South  Bethlehem. 

William  North  Robing  Ashmead, 

Clas., 

Minersville. 

GeorgeWilliainBallockAsmussen 

,  C.E., 

Washington,  D.  C. 

Herbert  Burr  Atha, 

C.E., 

Newark,  N.  J. 

George  Haldeman  Atkins, 

C.E., 

Pottsville. 

Hanson  Entriker  Atkins, 

M.E., 

Pottsville. 

Robert  Ligget  Baird, 

C.E., 

Philadelphia. 

Noble  Banks, 

C.E., 

Savannah,  Ga. 

Joseph  Barrell, 

E.M., 

New  Providence,  N 

Charles  Bartles,  jr. , 

E.M., 

Williamsport. 

John  Young  Bassell,  jr., 

E.E., 

Leesburg,  Va. 

John  Newbaker  Bastress, 

C.E., 

Sunbury. 

Finus  Earl  Blakeney, 

C.E., 

Little  Rock,  Ark. 

Herman  Renner  Blickle, 

C.E., 

Cincinnati,  Ohio. 

Samuel  Branson, 

M.E., 

Wrightstown,  N.  J. 

George  Jones  Bridgers, 

C.E., 

Wilmington,  N.  C." 

Alfred  Tennyson  Brown, 

E.E., 

Rising  Sun,   Ind. 

John  Emery  Bucher, 

A.C., 

Hanover. 

Charles  Merritt  Case, 

M.E., 

Minneapolis,  Minn. 

George  Price  Case, 

M.E., 

Minneapolis,  Minn. 

Philip  Lothrop  Cobb, 

C.E., 

Cleveland,  Ohio. 

Samuel  Dewey  Cushing, 

E.M., 

Washington,  D.C. 

Heber  Denman, 

E.M., 

Kendall  Creek,  Pa. 

Heber  Thornton  Dickerman, 

C.E., 

Chapman  Quarries. 

Edwin  Dodge, 

E.M., 

Gouverneur,  N.  Y. 

Robert  Arthur  Downey, 

C.E., 

Oswego,  N.  Y. 

Howard  Weidener  DuBois, 

E.M., 

Philadelphia. 
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Philip  Garrett  Eastwick,  jr., 
Harry  Clifford  Eddy, 
George  Washington  Engle, 
Edward  Fargason, 
Arthur  Haldeman  Fetters, 
George  Buchanan  Fife, 
Henry  Cowan  Blair  Finley, 
Ralph  Stillman  Garwood, 
William  Lasher  Gilmore, 
Than  low  Gjersten, 
Samuel  Morrison  Graham, 
William  Harry  Goll, 
John  Adams  Graver, 
Cornelius  Silsby  Hawkins, 
Edwin  Paul  Hazel, 
Howard  Bright  Heller, 
Charles  Millar  Hobbs, 
Benjamin  Williams  Homans, 
George  Washington  Howard,  jr. 
Hartley  Howard,  jr., 
Rollin  Germaine  Hubby, 
Edward  Blackstone  Hurst, 
William  Lawall  Jacoby, 
Alfred  Emerson  Jessup, 
William  Edward  Johnson, 
Arthur  Bacon  Jones, 
John  Elmer  Jones, 
Charles  Lincoln  Keller, 
Henry  Whitman  Kern, 
Robert  Reed  Kitchel, 
William  Heath  Kramer, 
Sylvester  Welch  Labrot, 


Course 

Residence. 

E.E„ 

Portland,  Oregon. 

E.E., 

Morristown,  N.  J. 

E.M., 

Ashland. 

M.E., 

Memphis,  Tenn. 

M.E, 

Barneston. 

C.E., 

Washington,  D.  C. 

E.M., 

Chattanooga,  Tenn. 

Clas., 

Bethlehem. 

E.E., 

New  York  City,  N.  Y. 

C.E., 

Saxton. 

M.E., 

Phillipsburg. 

C.E., 

Lancaster. 

Clas., 

Springtown, 

E.E., 

Fall  River,  Mass. 

M.E., 

Cressona. 

M.E., 

South  Bethlehem. 

E.E., 

Hulmesville. 

C.E., 

Brooklyn,  N.  Y. 

E.E., 

Hagerstown,  Md. 

E.E., 

Pittsburgh. 

E.E., 

Cleveland,  O. 

C.E., 

Cincinnati,  O. 

M.E., 

South  Bethlehem. 

A.C., 

New  York  City,  N.  Y. 

C.E., 

Glastonbury,  Conn. 

E.M., 

Sewickley. 

E.M., 

Hazleton. 

M.E., 

Dubuque,  Iowa. 

M.E., 

Chicago,  111. 

M.E., 

South  Bethlehem. 

Clas., 

.  New  Iberia,  La. 

C.E., 

Frankfort,  Ky. 
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Course. 

Residence. 

Herbert  Gilfillan  Laniberton, 

C.E., 

Franklin. 

Robert  William  Lawder, 

E.M.. 

Mexico,  Mo. 

George  Edwin  Lefevre, 

A.  a, 

Panama,  U.S.Colombia. 

Ellis  Lewis. 

A.C., 

Washington,  D.  C. 

Alfred  Emory  Lister, 

M.E., 

Carbondale. 

William  John  Lloyd, 

E.E., 

Philadelphia. 

John  Taylor  Loomis, 

E.E., 

Philadelphia. 

Owen  Francis  Luckenbach, 

M.E., 

Bethlehem. 

George  Hillard  Lynch, 

C.E.. 

Wilkes-Barre. 

James  Alvan  Macauley, 

C.E., 

Washington,  D.  C. 

William  Ellicott  Maccoun, 

M.E., 

Baltimore,  Md. 

Henry  Lewis  Manley, 

E.M.. 

Ashland. 

Edward  Richard  Martin, 

C.E., 

Seaford,  Del. 

Raymond  Masson, 

E.E., 

Hammondsport,  X.  Y. 

Archibald  Stewart  Maurice, 

C.E.. 

Athens. 

Charles  Watson  Meade, 

Clas., 

Cumberland,  Md. 

Victoriano  Mendozo, 

C.E., 

Caudalajara,  Mex. 

Frank  Anderson  Merrick, 

E.E., 

Xew  Hope. 

Edward  James  Millar, 

C.E., 

West  Broome,  P.O.,  Can 

Frederick  Kent  Morris, 

ScL, 

Moorestown,  X.  J. 

Charles  Tyler  Mosman, 

E.E., 

Washington,  D.  C. 

Frank  Hamilton  McCall, 

M.E.; 

Binghamton,  X.  Y. 

Mat  hew  McClimg,  jr., 

C.E., 

Knoxville,  Tenn. 

Joseph  Ezekiel  McDonald, 

C.E., 

Washington,  D.  C. 

John  Cox  McKean, 

Sci., 

South  Bethlehem. 

Harvey  Frankenfield  Xase, 

C.E., 

Springtown. 

Robert  Blum  Olney, 

C.E., 

Charleston,  S.  C. 

Henry  Orth,  jr., 

E.M., 

Washington,  D.  C. 

Ramon  Eckhart  Ozias, 

C.E., 

Quakertown. 

John  Paret,  jr., 

E.E., 

New  York,  N.  Y. 

William  Taylor  Patterson, 

E.E., 

Mahanoy  City. 

Frank  Everett  Pratt, 

C.E., 

Nicholson. 
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Course 

Rksii>e>:ce. 

Joaquin  Prieto, 

M.E., 

Bogota,  U.  S.  Colombia 

Thomas  Clement  Rafferty, 

M.E., 

Chicago,  111. 

Enrique  Alejandro  Barnxden, 

C.E., 

Santiago  de  Cuba. 

Frank  De  Witt  Randolph, 

M.E., 

Plainfield,  X.  J. 

Robert  Swenk  Rath  bun, 

C.E., 

Allentown. 

Edgar  Randolph  Reets, 

A.C., 

Wilkes-Barre. 

Samuel  Arthur  Rhoads, 

A.C., 

Birdsboro. 

George  William  Ritchey. 

L.S., 

Pittsburgh. 

Edwin  Gray  Rust, 

M.E., 

Leesburgh,  Va. 

Frank  Schutte, 

a,  a, 

Philadelphia. 

William  Frederick  Semper, 

A.C., 

Philadelphia. 

John  Bonner  Semple, 

E.E., 

Pittsburgh. 

Edward  Hagan  Shaw, 

M.E., 

Philadelphia. 

Cass  Knight  Shelby, 

M.E., 

Grand  Rapids,  Mich. 

Carroll  Bradford  Smith, 

E.E., 

Xorristown. 

Clarence  Galen  Smith, 

A.C., 

Cleveland,  O. 

Philip  Henry  Smith, 

E.E., 

Parsippany,  N.  J. 

Robert  Jones  Snyder, 

M.E., 

Bethlehem. 

Thomas  George  Spear, 

C.E., 

Camden,  IS .  J. 

John  Stewart, 

E.M., 

Lonaconing,  Md. 

Frederick  Elam  Summers, 

C.E., 

Washington,  D.  C. 

Wilson  Jones  Taylor, 

C.E., 

Edgmont. 

Thomas  Cedwyn  Thomas, 

C.E., 

Wilkes-Barre. 

John  Harry  Tonkin, 

C.E., 

Wilkes-Barre. 

Lester  Warren  Walker, 

E.E., 

North  Platte,  Neb. 

Walker  Wynne  Wentworth, 

E.E., 

Slatington. 

Frank  Parish  Wilson, 

E.M., 

Plainfield,  N.  J. 

David  Hykes  Witmer, 

C.E., 

Annville. 

Frederic  Wittman, 

A.C., 

Lanark. 

Charles  Oaks  Wood, 

M.E., 

Chambersburg. 

Byron  Edgar  Woodcock, 

E.E., 

A 1  toon  a. 
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SPECIAL  STUDENTS. 


Course. 

Residence. 

William.  Alexander  Auchinvole, 

A.C., 

Harrisburg. 

Allen  Harwood  Babcock, 

AC, 

Oakland,  Cal. 

William  Young  Brady, 

CE., 

Franklin. 

Albert  Brodhead, 

A.C., 

Bethlehem. 

Charles  Joseph  Coll. 

C.E., 

Broad  Ford. 

George  Patterson  Dravo,  M.E., 

Met., 

Allegheny. 

George  Edmund  Gay, 

E.M., 

Pottsville. 

Albert  Edward  Juhler, 

A.C., 

Pomeroy,  Ohio. 

Harry  Kinzer  Landis, 

E.M., 

Landis  Valley. 

•Charles  Douglass  Mather, 

M.E., 

Kincardine,  Ont.,   Can 

Charles  Wiltberger  Piatt, 

A.C., 

New  York,  N.  Y. 

Alexander  Potter, 

C.E., 

Halifax,  N.  S. 

Frank  R.  Reynolds, 

AC, 

Marietta,  Ga. 

Louis  Augustus  Round, 

M.E., 

Providence,  R.  I. 

Albert  B.  Rupp, 

C.E., 

Mechanicsburg. 

James  Edward  Strong, 

E.M., 

England. 

Samuel  Dexter  Warriner, 

E.M., 

Montrose. 

Frank  Shriver  West, 

A.C, 

Philadelphia. 

Edward  Adam  Wilhelm, 

M.E., 

East  Toledo.  0. 

Walter  S.  Winn, 

C.E., 

Winchester,  Ky. 

Robert  Jacob  Yost, 

A.C, 

South  Bethlehem. 

Roger  Hanson  Zimmerman, 

E.M., 

Louisville,  Ky. 

THE    LEHIGH    UNIVERSITY 
SUMMARY  OF  STUDENTS  BY 

Vermont, 

Massachusetts, 

Connecticut, 

Rhode  Island, 

New  York, 

Pennsylvania, 

New  Jersey, 

Delaware, 

Maryland, 

District  of  Columbia, 

Virginia,  . 

West  Virginia, 

North  Carolina, 

South  Carolina, 

Georgia,   . 

Alabama, 

Florida,    . 

Louisiana, 

Ohio, 

Indiana, 

Illinois,    . 

Arkansas, 

Wisconsin, 

Minnesota,     . 

Michigan, 

Iowa,  . 

Missouri, 

Kentucky, 

Tennessee, 

Kansas, 
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Colorado, 

California, 

Oregon,     . 

Nebraska, 

Mexico,     . 

New  Mexico, 

Nicaragua, 

Nova  Scotia, 

Porto  Rico, 

Cuba, 

Jamaica,  . 

England, 

Greece, 

United  States'of 

Germany, 

Canada, 

Total,   . 


Colombia, 


4 

1 

2 

383 


SUMMARY  OF  STUDENTS  BY  CLASSES. 


Graduates, 

Seniors, 

Juniors,    . 

Sophomores, 

Freshmen, 

Specials, 

Total, 


.  22 
59 

.  59 
99 

.  122 
22 

383 
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SUMMARY   OF    STUDENTS    BY  COURSES. 
SCHOOL.  OF  GENERAL  LITERATURE. 

Classical  Course,     .  .  .  .22 

Latin-Scientific  Course,  .  .  4 

Course  in  Science  and  Letters,     .      .      .      5 

31 

SCHOOL  OP  TECHNOLOGY. 

Course  in  Civil  Engineering,       .  .  124 

Course  in  Mechanical  Engineering,  .     81 
Course  in  Mining  Engineering,        .  61 

Course  in  Electrical  Engineering,  .     41 

Course  in  Analytical  Chemistry,      .  45 

352 

Total,  ....  383 
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THE  LEHIGH  UNIVERSITY. 


ORIGIN. 

The  Hon.  Asa  Packer,  of  Mauch  Chunk,  during  the 
year  1865,  appropriated  the  sum  of  Five  Hundred  Thousand 
Dollars,  to  which  he  added  one  hundred  and  fifteen  acres 
of  land  in  South  Bethlehem,  to  establish  an  educational 
Institution  in  the  rich  and  beautiful  Valley  of  the  Lehigh. 
From  this  Foundation  rose  The  Lehigh  University,  in- 
corporated by  the  Legislature  of  Pennsylvania  in  1866.  In 
addition  to  these  gifts,  made  during  his  life-time,  Judge 
Packer  by  his  last  will  secured  to  the  University  an  endow- 
ment of  $1,500,000,  and  to  the  University  Library  one  of 
$500,000. 

DESIGN. 

The  original  object  of  Judge  Packer  was  to  afford  the 
young  men  of  the  Lehigh  Valley  a  complete  education, 
technical,  literary  and  scientific  for  those  professions  repre- 
sented in  the  development  of  the  peculiar  resources  of  the 
surrounding  region.  In  furtherance  of  this  purpose  in- 
struction is  liberally  provided  in  Civil,  Mechanical,  Mining 
and  Electrical  Engineering,  Chemistry,  Metallurgy,  and  in 
all  needful  collateral  studies.  A  School  of  General  Litera- 
ture is  also  established  and  thoroughly  equipped,  with  three 
departments  called  respectively,  the  Classical,  the  Latin- 
Scientific,  and  that  of  Science  and  Letters.  These  depart- 
ments are  kept  up  to  the  standard,  and  the  recpuirement  for 
entrance  is  the  same  as  those  of  our  best  Classical  and  Lit- 
erary institutions.  A  course  in  Architecture  has  also  been 
ordered. 
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FREE  TUITION. 
All  these  educational  facilities  are  provided  without 
charge.  Through  the  generosity  of  the  Founder,  the  Trus- 
tees were  enabled,  in  1871,  to  declare  tuition  free  in  all 
branches  and  classes.  The  Lehigh  University  is  open  to 
young  men  of  good  character  and  suitable  preparation  from 
every  part  of  our  own  land  and  of  the  world.  To  this  fact 
the  attention  of  the  pupils  of  our  public  schools  and  of  the 
graduates  of  classical  institutions  is  especially  called.  Thus 
is  offered,  without  charge,  every  facility  for  studying  the 
professions  of  the  Civil,  Mechanical,  Mining  and  Electrical 
Engineer,  and  of  the  Metallurgist  and  Analytical  Chemist. 
In  the  Classical  and  Scientific  departments  of  the  School 
of  General  Literature  instruction  is  given  in  the  Classics, 
Sciences  and  Letters. 

PUBLIC  WORSHIP. 

Prayers  are  held  in  the  Packer  Memorial  Church  of  the 
University  every  morning  and  all  students  are  required  to 
be  present. 

Divine  Service  is  held  on  every  Sunday  morning  in  the 
Church.  The  service  is  according  to  the  forms  of  the 
Protestant  Episcopal  Church,  under  whose  auspices  the 
University  was  placed  by  its  Founder.  Attendance  is 
required  of  every  student,  except  in  case  of  those  connected 
with  other  religious  bodies,  to  whom  the  President  will 
grant  permission  at  the  beginning  of  each  term  (if  requested 
by  the  rjarent  or  guardian,  or  by  the  student  himself  if  he 
be  21  years  of  age)  to  attend  during  that  term  the  place  of 
worship  of  the  body  with  which  he  is  connected,  where 
attendance  on  Sunday  morning  will  be  required. 

SITE. 
The  situation  of  the  Institution  is  healthful  and  beauti- 
ful. The  region  is  famous  for  its  railway  and  manufactur- 
ing enterprises ;  it  possesses  some  of  the  richest  iron  and 
coal  mines  in  our  land,  and  thus  gives  the  students  rare 
facilities  for  confirming  the  teachings  of  the  recitation  room 
by  the  observation  of  the  eye. 
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The  University  Buildings  are  about  a  half-mile  from  the 
depot,  at  the  junction  of  the  Lehigh  Valley  and  North 
Pennsylvania  Railroads.  New  York  is  ninety-two,  and 
Philadelphia  fifty-four  miles  distant. 

BUILDINGS. 

PACKER    HALL, 

named  after  the  Founder,  stands  seven  hundred  feet  back 
of  Packer  Avenue,  at  the  base  of  the  South  Mountain.  It 
is  built  of  stone,  and  contains  Lecture  and  Recitation 
Rooms,  the  Drawing  Rooms  and  the  Museum  of  Geology 
and  Natural  History. 

THE  CHEMICAL  LABORATORY 

is  thoroughly  fire-proof,  is  built  of  sandstone,  and  is  219  feet 
in  length  by  44  in  width. 

There  are  two  principal  stories  and  a  basement.  The 
upper  floor  is  occupied  by  the  quantitative  and  the  qualita- 
tive chemical  laboratories,  the  former  accommodating  48 
and  the  latter  84  students.  These  rooms  are  20  feet  in  height, 
and  are  well  lighted  and  ventilated.  A  laboratory  for  in- 
dustrial chemistry  and  the  supply  room  are  also  on  this 
floor. 

The  first  floor  contains  a  large  lecture  room,  a  recitation 
room,  a  chemical  museum  and  laboratories  for  organic,  phys- 
iological, agricultural  and  sanitary  Chemistry. 

In  the  basement  is  the  large  laboratory  for  the  furnace 
assay  of  ores  and  a  well  appointed  laboratory  for  gas  analysis, 
also  rooms  containing  the  apparatus  for  several  processes  in 
industrial  chemistry,  the  engine  and  air-pump  for  vacuum 
filtration,  a  store  room  and  the  toilet. 

A  photographic  laboratory  is  located  in  the  third  story  of 
the  central  portion  of  the  building. 

THE  METALLURGICAL  LABORATORY 

contains  a  lecture  room,  a  blowpipe  laboratory  for  class  in- 
struction in  blowpipe  analysis  and  in  the  practical  determi- 
nation of  crystals  and  minerals,  a  museum  for  mineralogical 
and  metallurgical  collections,  a.  mineralogical  laboratory 
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provided  with  a  Fuess  reflecting  goniometer,  a  polariscope, 
a  Groth's  "universal  apparat"  and  a  Rosenbusch  polariz- 
ing microscope,  a  dry  laboratory  provided  with  furnaces  for 
solid  fuel  and  for  gas  with  natural  draught  and  with  blast, 
and  a  wet  laboratory  for  ordinary  analytical  work.  It  is 
arranged  for  the  instruction  of  classes  in  the  courses  of 
mineralogy,  metallurgy  and  blowpipe  analysis  of  the  regu- 
lar curriculum,  and  to  afford  facilities  to  a  limited  number 
of  advanced  students  to  familiarize  themselves  with  the 
methods  of  measurement  and  research  employed  in  miner- 
alogy and  metallurgy,  and  to  conduct  original  investigations 
in  these  departments  of  science. 

THE  PHYSICAL  LABORATORY 

consists  of  three  stories.  A  large  lecture  room  with  a 
seating  capacity  of  150,  occupies  a  portion  of  the  second  and 
third  floors.  It  is  well  lighted  and  adapted  to  its  purposes. 
On  the  remainder  of  these  floors  are  two  rooms,  each  40  feet 
long,  for  Heat  and  Light  laboratories,  a  dark  room  for 
photographic  work,  spectroscopic  and  apparatus  rooms  and 
the  private  laboratories  of  the  Instructors. 

The  lower  floor  is  devoted  to  the  use  of  the  students  in 
Electricity.  A  large  room  nearly  40  feet  square  is  used  as 
the  Electrical  Laboratory.  There  are  smaller  rooms  for 
photometric  and  spectroscopic  work,  also  reading,  balance, 
apparatus  and  engine  rooms.  On  this  floor  a  12  horse-power 
high  speed  engine  and  a  dynamo  supply  two  systems  of 
electric  lights,  one  of  25  incandescent  lamps,  the  other  of 
four  arc  lights,  for  practical  tests  in  the  Electrical  Labora- 
tory and  for  experimental  purposes  in  the  lecture  room 
above.     In  the  cellar  are  battery,  store  rooms,  etc. 

The  tower  and  two  rooms  in  the  east  end  of  Christmas 
Hall  have  been  given  to  the  Department  of  Physics  and 
will  be  equipped  as  a  Meteorological  Observatory. 

THE  SAYRE  OBSERVATORY. 

Near  Brodhead  Avenue  is  the  Sayre  Observatory,  the  gift 
of  Robert  H.  Sayre,  Esq.,  of  South  Bethlehem,  containing 
an  equatorial  and  a  zenith  telescope,  transit  instrument  and 
astronomical  clock. 
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THE  UNIVERSITY  LIBRARY. 

To  the  east  of  Packer  Hall  is  the  University  Library, 
erected  by  the  Founder  in  memory  of  Mrs.  Lucy  Packer 
Linderman,  his  daughter. 

THE   GYMNASIUM 

is  a  handsome  and  spacious  structure,  built  and  equipped 
with  the  utmost  thoroughness.  It  is  furnished  with  the 
best  patterns  of  gymnastic  apparatus,  besides  Dr.  Sargent's 
system  of  Developing  Appliances.  It  is  provided  with  hot 
and  cold  water  ;  tub,  sponge  and  shower  baths,  and  3S9 
clothes  closets.  Opportunities  for  recreation  and  amuse- 
ment are  provided  in  the  billiard  room  and  bowling  alleys. 
It  is  under  the  immediate  care  of  a  skilled  and  competent 
Director. 

All  students  are  required  to  undergo  a  physical  examina- 
tion before  being  allowed  the  use  of  the  Gymnasium,  and 
this  examination  will  be  repeated  once  each  year  during 
their  stay  at  the  University.  The  proper  exercise  is  pre- 
scribed and  is  required  of  every  student.  The  aim  of  the 
Institution  is  to  promote  a  harmonious  symmetrical  de- 
velopment best  suited  to  the  individual  condition  of  the 
student. 

EXPENSES. 

Tuition  is  free  in  all  branches  and  classes.  Books,  ma- 
terials, paper,  pencils,  chemical  materials  used  in  the 
analytical  laboratory  and  drawing  instruments,  are  fur- 
nished by  the  student. 

Rooms  and  Board  can  not  be  had  in  University  buildings, 
but  can  readily  be  obtained  in  many  private  houses. 

The  following  is  an  estimate  of  the  necessary  expenses 
for  the  collegiate  year,  clothing  and  traveling  not  included  : 

Board  for  40  weeks,     .         .         .         from  $160  to  $200 
Room-rent,  with  fuel  and  lights      .  40  "      80 

Care  of  room  and  use  of  furniture,  5  "      20 

Washing  and  incidentals.         .         .         .        20  "      40 
Books,  stationery,  etc..          .         .         .  25  "      50 

Total, $250  to  $390 

Note. — If  clubs  be  formed  the  cost  of  board  need  not  exceed 
$3.50  per  week. 
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ADMISSION  OF  STUDENTS. 

Application  should  be  made  to  the  President  of  the 
University,  for  all  information  concerning  the  admission 
of  students.  The  Register  is  intended  to  give  what  is 
necessary. 

DATE  OF  EXAMINATIONS. 

Examinations  for  admission  to  the  University  are  held  at 
the  opening  of  each  term,  and  also  in  June  at  the  close  of 
the  Academic  year. 

The  examinations  for  1889  will  be  on  Tuesday  and  Wed- 
nesday, January  8  and  9,  for  admission  to  the  second  term; 
on  Wednesday,  Thursday  and  Friday,  June  12,  13  and  14, 
and  on  Saturday,  Monday,  and  Tuesday  September  7,  9 
and  10,  for  admission  to  the  first  term.  No  other  exami- 
nations for  entrance  will  be  held,  except  for  good  cause,  and 
all  applicants  must  be  in  attendance  at  8.30  on  the  morning 
of  the  first  day. 
'  The  examinations  are  held  in  the  following  order  : 

First  Day. — English  Grammar,  9.00  A.M.  ;  Geography, 
11.30  A.M.  ;  United  States  History,  2  P.M.  ;  Physical  Geog- 
raphy, 4  P.M. 

Second  Day. — Geometry,  9  A.M.  ;  Arithmetic,  2  P.M.  ; 
Algebra,  3.30  P.M. 

Third  Day. — Latin  and  Roman  History  ;  Elementary 
Physics,  8.30  A.M.  ;   Greek  and  Greek  History,  2  P.M. 

CHARACTER  OF  THE  EXAMINATIONS. 

The  examinations  are  rigorous  and  cover  the  entire  ground 
laid  down  in  the  following  scheme.  They  are  all  conducted 
in  writing,  supplemented  by  an  oral  examination  at  the 
option  of  the  examiner. 

All  candidates  for  admission  must  be  at  least  sixteen 
years  of   age,    must  present    testimonials'  of   good  moral 
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character  from  their  last  Instructor,  or  from  the  School  or 
Institute  to  which  they  last  belonged,  or  from  some  reputable 
citizen  of  the  community  in  which  they  live  and,  must 
satisfactorily  pass  in  the  following  subjects  : 

1.  English  Grammar,  including  composition,  spelling  and 
punctuation.  It  is  recommended  that  candidates  have  a 
knowledge  of  Latin  Grammar,  although  an  examination  in 
it  is  not  required  for  any  courses  except  the  Classical  and 
the  Latin-Scientific. 

2.  Geography,  general  and  political. 

3.  History  of  the  United  States,  including  the  Constitution. 

4.  Arithmetic,  including  the  metric  system  of  weights 
and  measures. 

5.  Algebra,  Fundamental  Principles.  Factoring.  Least 
Common  Multiple.  Greatest  Common  Divisor.  Fractions. 
Involution.  Evolution.  Radicals.  Imaginary  Quantities. 
Equations  of  the  First  and  Second  Degrees.  Ratio.  Pro- 
portion and  Progressions. 

[Olney's  University  Algebra  is  recommended,  as  it  is  the  text-book 
used  in  the  University.] 

6.  Geometry,  Fundamental  Principles.  Rectilinear  Fig- 
ures. The  Circle.  Proportional  Lines  and  Similar  Figures. 
Comparison  and  Measurement  of  the  Surfaces  of  Rectilinear 
Figures. 

[Chauvenet's  Geometry,  (four  books)  is  recommended,  as  it  is  the 
text-book  used  in  the  University.] 

For  admission  to  the  various  courses,  in  addition  to  the 
requirements  above  given,  the  examinations  are  as  follows  : 

For  all  Courses  except   the  Classical. 

7.  Geometry,  Regular  Polygons,  Measurement  of  the 
Circle,  Maxima  and  Minima  of  Plane  Figures,  and  Plane 
and  Polyhedral  Angles ;  these  constituting  the  subject 
matter  of  Books  Five  and  Six  of  Chauvenet's  Geometry. 

8.  Elementary  Physics. 

[Avery's  Elements  of  Natural  Philosophy  (revised  edition)  is  recom- 
mended.] 
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For  the  Latin-Scientific  and  Classical  Courses. 

9.  Physical  Geography. 

10.  Latin  Grammar,  (Harkness'  preferred). 

11.  Caesar,  four  books  of  the  Gallic  war. 

12.  Cicero,  six  orations,  including  the  four  against 
Catiline. 

13.  Virgil,  the  first  six  books  of  the.Aeneid,  including 
Prosody. 

14.  The  translation,  at  sight,  of  passages  from  Csesar  and 
Cicero. 

15.  The  translation  of  English  into  Latin.  (As  special 
importance  is  given  this  part  of  the  examination,  it  is 
suggested  to  teachers  that  they  connect  exercises  in  making 
Latin,  both  oral  and  written,  with  all  the  studies  of  the 
preparatory  course.) 

16.  Roman  History.  Creighton's  Primer  of  Roman 
History  is  suggested  as  indicating  the  amount  required. 

For  the  Classical  Course  only. 

17.  Greek  Grammar,  (Hadley- Allen  preferred). 

18.  Xenophon,  Anabasis,  four  books. 

19.  Homer,  Iliad,  three  books,  including  Prosody. 

20.  The  translation,  at  sight,  of  a  passage  from  some  work 
of  Xenophon. 

21.  Greek  History.  Fyffe's  Primer  of  Greek  History  is 
suggested. 

22.  Writing  Greek  with  accents. 

The  pronunciation  of  Greek  according  to  the  written 
accents  is  followed  in  the  University,  and  it  is  desirable  that 
students  preparing  to  enter  be  taught  this  system. 

Division  of  Entrance  Examinations. 

Candidates  for  admission  to  the  Freshman  Class  may 
pass  all  the  examinations  at  once  in  June,  or  in  September, 
or  may  take  them  in  two  consecutive  years.  In  the  latter 
case  for  the  Technical  courses  and  the  course  in  Science 
and  Letters,  candidates  may  present  themselves  for  exam- 
ination in  the  first  year  in  the  following  subjects  :  English 
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Grammar,  Geography,  History  of  the  United  States,  and 
Arithmetic.  No  credit  will  be  given  unless  the  candidate 
has  passed  satisfactorily  in  at  least  three  subjects  at  one 
examination. 

The  examinations  in  Algebra,  Geometry  and  Physics 
must  be 'passed  in  June  or  September  of  that  year  in  which 
the  candidate  proposes  to  enter  the  University. 

In  the  Latin-Scientific  and  Classical  courses  candidates 
may  present  themselves  for  examination  in  the  first  year  in 
the  following  subjects  :  English  Grammar,  History  of  the 
United  States,  Arithmetic,  Physical  Geography,  and 
lloman  History.  No  credit  will  be  given  unless  the 
candidate  has  passed  at  least  four  of  the  subjects  at  one 
examination. 

The  examination  in  Latin  may  also  be  divided,  but  no 
credit  will  be  given  unless  the  candidate  has  passed  in  at 
least  three  of  the  topics  specified  at  one  examination.  The 
examination  in  the  remaining  subjects  must  be  passed  in 
June  or  September  of  that  year  in  which  the  candidate 
proposes  to  enter  the  University. 

Candidates  intending  to  enter  the  University  in  Septem- 
ber are  advised  to  present  themselves  for  examination  in 
June  ;  if  they  are  not  fully  prepared  at  that  time  they  will 
receive  credit  for  the  examinations  then  satisfactorily  passed. 

CONDITIONAL  ADMISSION. 

A  candidate  failing  to  pass  in  one  or  more  of  the  subjects 
required  for  admission  may,  at  the  discretion  of  the  Faculty, 
be  admitted  to  his  class  conditionally,  to  make  up  his  defi- 
ciencies by  extra  study.  When  they  are  made  up,  he  will 
be  received  into  full  standing  in  his  class. 

SPECIAL  STUDENTS. 

Young  men  who  do  not  desire  to  take  a  full  regular  course 
can  enter  and  select  special  shorter  courses,  with  the  sanc- 
tion of  the  Faculty ;  but  in  all  cases  satisfactory  examina- 
tions must  be  passed  upon  the  subjects  required  for  admission 
to  the  Freshman  class. 
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ADMISSION  TO  ADVANCED  STUDIES. 

Candidates  for  admission  to  advanced  studies  in  any 
course  are  required  to  pass,  in  addition  to  the  entrance  ex- 
aminations for  that  course,  examinations  in  the  work  already 
done  by  the  classes  which  they  desire  to  enter.  These  ex- 
aminations are  held  on  the  same  days  as  those  for  admission 
to  the  Freshman  class. 

The  additional  subjects  may  be  found  in  the  program 
of  studies. 

A  diploma  or,  in  so  far  as  it  covers  the  subjects  required 
for  admission,  a  certificate  of  studies  taken  at  another 
College  will  be  received  in  lieu  of  the  Primary  Entrance 
Examinations  only. 

ADMISSION  TO  THE  POST  GRADUATE  COURSE. 

Students  of  this  University  who  have  taken  their  first 
degree,  and  others,  on  presenting  a  diploma  of  an  equiva- 
lent degree  conferred  elsewhere,  are  admitted  to  advanced 
studies,  according  to  the  plan  to  be  found  under  the  general 
subject  of  Graduate  Students. 

PREPARATORY  SCHOOL  CERTIFICATES 

are  not  accepted  so  as  to  dispense  with  the  primary  entrance 
examination. 

Note. — The  acceptance  of  a  certificate  as  evidence  of  proficiency  in 
lieu  of  examination,  is  at  the  discretion  of  each  Professor  as  to  the 
subjects  in  his  department. 
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PROGRAM    OF   STUDIES, 

Showing  the  number  of  exercises  per  week  for  each  subject,  and  the 
Text-books  used. 

The  following  is  presented  as  the  general  program  of 
instruction,  subject  to  such  modifications  from  time  to  time 
as  the  Faculty  may  deem  expedient,  with  the  approval  of 
the  Trustees. 

The  names  of  the  text-books  studied  are  generally  men- 
tioned. The  number  of  exercises  per  week  in  each  subject 
is  indicated  by  the  figure  in  parentheses  immediately  fol- 
lowing. 

Two  hours  of  Drawing,  three  of  work  in  the  Laboratory,, 
or  three  of  practice  in  the  field,  are  regarded  as  equivalent 
to  a  recitation  or  lecture  of  one  hour's  duration. 

SCHOOL  OF  GENERAL  LITERATURE. 

This  school  is  intended  to  correspond  to  the  course  long 
established  in  our  older  colleges,  modified  by  the  needs  and 
requirements  of  modern  culture.  Its  object  is  to  impart  a 
comprehensive  and  liberal  education  to  those  who  design  to 
enter  upon  professional  rather  than  technical  pursuits. 
It  comprises  three  distinct  courses  : 

I.— The  Classical  Course  or  Course  in  Arts. 
II. — The  Latin-Scientific  Course  or  Course  in  Philosophy. 
III. — The  Course  in  Science  and  Letters. 

THE    CLASSICAL    COURSE. 

This  course  is  chiefly  designed  for  those  who  purpose  to 
study  Law  and  Theology  ;  it  includes  full  and  rigorous  in- 
struction in  the  Ancient  Classics,  in  Elementary  Science 
and  in  General  Literature.  The  study  of  Mathematics  in 
this  course  embraces  Algebra,  Geometry,  Trigonometry, 
Analytical    Geometry,  and    the    Calculus.     The    program 
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includes  Physics,  Chemistry  and  Elementary  Mechanics. 
There  are  full  courses  in  History,  in  the  Science  of  Lan- 
guage and  on  the  origin  and  growth  of  the  English  Language. 
There  are  also  lectures  on  Psychology,  Christian  Evi- 
dences, International  and  Constitutional  Law  and  Political 
Economy.  Lectures  on  English  Literature  are  supple- 
mented by  critical  readings  of  the  standard  English  authors. 
The  graduate  in  this  course  obtains  the  degree  of  Bachelor 
of  Arts  (B. A.). 

FRESHMAN  CLASS. 
FIRST  TERM. 

Mathematics. — Geometry  (Chauvenet).     (4) 

Chemistry. — Lectures.  Fownes'  Elementary.Chemistry.  (4) 

Greek. — Homer  :  Odyssey.     Prosody.     (3) 

Latin. — Livy.     Prose  Composition.     (2) 

History. — History  of  Greece.     (1 ) 

Physiology  and  Health. — Lectures.     (1) 

English. — Exercises  and  Declamations.     (1) 

Gymnasium.     (2) 

SECOND   TERM. 

Mathematics. — Olney's  University  Algebra,  Pt.  III.  (3) 
Plane  and  Spherical  Trigonometry  and  Mensuration.  Use 
of  Logarithmic  tables.     (2) 

Greek. — Xenophon:  Oeconomicus.     (3) 

Latin. — Cicero:  DeAmicitia.  Horace:  Odes  and  Epodes. 
Composition  and  Prosody.     (4) 

History.  —History  of  Greece.     1 2)     History  of  Rome.     (1) 

English. — Exercises  and  Declamations.     (1) 

Gymnasium.     (2) 

SOPHOMORE   CLASS. 
FIRST  TERM. 

Mathematics. — Analytical   Geometry.      Olney's  General 
Geometry.     (4) 
Physics. — Lectures.     (3) 
French.—  Whitney's  Practical  French  Grammar.  Keetel's 
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Analytical  Reader.  (2)  Or  German. — Brandt's  Grammar. 
Lodeman's  Manual  of  Exercises.  Joynes'  Otto's  Reader.  (2) 

Greek. — Herodotus.     (2) 

Latin. — Tacitus:  AgricolaandGermania.  Composition.  (2) 

History. — History  of  Rome.     (2) 

English.— Exercises  and  Declamations.     (1) 

Gymnasium.     (2) 

SECOND   TERM. 

*  Mathematics .—  Differential  and  Integral  Calculus: 
Olney.     (4) 

French. — Grammar  and  Reader  (continued).  (2)  Or  Ger- 
man.— Grammar,  Exercises  and  Reader   (continued).     (2) 

English. — Coppee's  Rhetoric,  with  Kellogg's  Praxis.  (1)    ■ 

History. — Weber's  Outlines  of  Universal  History.     (2) 

Greek. — Euripides:  Medea.     (3) 

Latin.— Quintilian:  Book  X.  Horace:  Satires  and  Epistles. 
Composition.     (3) 

Essays  and  Declamations.     (1) 

Gymnasium.     (2) 

JUNIOR    CLASS. 
FIRST  TERM. 

History. — Wilhelm  Miiller's  Political  History  of  Recent 
Times,  and  Lectures.     (2) 
Philosophy. — Coppee's  Logic     (2) 
English.— Coppee's  English  Literature.     (4) 
French. — Grammar.     Reading.     2)    Or  German. — Gram- 
mar.    Reading.     (2) 

Greek.—  Sophocles:  Electra.     Antiquities.     (3) 
Latin. — Plautus  and  Terence.     Roman  Antiquities:  Wil- 
kins.     (3) 

Literature  and  History.     (1) 
Gymnasium.     (2) 

*  *  After  the  present  year,  Elective  Courses  in  English,  Greek,  Latin, 
and  other  studies  will  be  offered  for  those  classical  students  who  do 
not  wish  to  pursue  the  study  of  the  Calculus, 
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SECOND   TERM. 

History. — History  of  England:  Hume.     (3) 
Philosophy. — Hill's  Psychology.  (2)  Political  Economy.  (1) 
English. — Earle's  Philology  of  the  English  Tongue.     (2) 
French. — Grammar.     O'Connor:    Choix   de  Contes  Con- 

temporains.   Gasc's  Translator.   Dictation.    (2)   Ox  German. 

— Grammar.     Reading.     Dictation.  (2) 
Greek. — Aristophanes:  Clouds.     (3) 
Latin.  -Juvenal  and  Persius.     Pliny:    Select  Epistles. 

Cruttwell's  History  of  Roman  Literature.     (3) 
Essays  and  Original  Orations.    (1) 
Gymnasium .     (2) 

SENIOR   CLASS. 
FISRT  TERM. 

International  Law. — Lectures:  Woolsey.     (2) 
History. — Decline  and  Fall  of  the  Roman  Empire:  Gib- 
bon.    (3) 
Philosophy. — Haven's  Moral  Philosophy.     (2) 
Astronomy.— Loomis'  Treatise,  with  Lectures.     (3) 
French. — Grammar.      Salntsbury:    Specimens  of  French 
Literature.     Readings  in  Corneille,  Racine,  Moliere,  etc., 
and    Contemporary  authors.     Compositions.   Lectures    on 
French  Literature.     (2)  Or  German. — Grammar.  Readings 
in  Lessing,   Herder,   Goethe,  Schiller,  etc.,  and  Contem- 
porary Authors.  Compositions..  Lectures  on  German  Liter- 
ature.    (2) 

Conversation  Class  in  both  languages  optional  throughout 
the  year. 

Greek. — Pindar :   Selected  Odes.     Greek  Literature.     (2) 
Latin. — Lucretius,  with  Lectures.  Roman  Literature.  (2) 
Essays  and  Original  Orations.     (1) 
Gymnasium.  (2) 

SECOND  TERM. 

Constitutional  Law. — Lectures.     (1) 
History. — History  of  France.     (2) 

Philosophy.— -History  of  Philosophy.     (1)     Philosophy  of 
History.     Lectures.     (2) 
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Christian  Evidences.     (1) 

French. — Readings.  Compositions.  Lectures  in  French 
on  Modern  French  Authors.  (2)  Or  German. — Readings. 
Compositions.  Lectures  in  German  on  Modern  German 
Authors.     (2) 

Geology. — Lectures.     Geikie.     (2) 

Greek.—  Thucydides.     Greek  Literature  completed.     (2) 

Latin. — Catullus,-  Tibullus  and  Propertius.  Cicero  :  de 
Offlciis,  with  Lectures.    Roman  Literature  (completed).    (2) 

Lectures  on  American  and  English  Literature.     (2) 

Preparation  of  Thesis. 

Gymnasium. 


THE   LATIN-SCIENTIFIC   COURSE. 

The   Latin-Scientific  Course  leading    to    the    degree   of 
Bachelor  of  Science  ( B.S.)  is  based  on  Latin  without  Greek. 


FRESHMAN  CLASS. 
FIRST  TERM. 

Mathematics. — Geometry  (Chauvenet  completed).     (4) 
Chemistry. — Lectures.  Fownes7  Elementary  Chemistry.  (4) 
German. — Joynes-Meissner's    Grammar.      Joynes-Otto's 
Reader.     (3) 

Latin. — Livy.     Prose  Composition.     (2) 
History.—  History  of  Greece.     (1) 
Physiology  and  Health. — Lectures.     (1) 
English. — Exercises  and  Declamations.     (1) 
Gymnasium.     (2) 

SECOND  TERM. 

Mathematics. — Olney's  University  Algebra,  Part  III.  (3) 
Plane  and  Spherical  Trigonometry  and  Mensuration.  Use 
of  the  Logarithmic  Tables.     (2) 

German. — Grammar.    Reader  (continued).     (3) 
History. — History  of  Greece.     (2)     History  of  Rome.   (1) 
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Latin. — Cicero  :  De  Amicitia.  Horace  :  Odes  and  Epodes. 
Composition  and  Prosody.     (4) 

English. — Exercises  and  Declamations.     (1) 
Gymnasium .     (2.  i 

SOPHOMORE  CLASS. 
FIRST  TERM. 

Mathematics. — Analytical  Geometry  :  Olney's  General 
Geometry.     (4.) 

Physics. — Lectures.     (3) 

French. — Whitney's  Practical  French  Grammar.  KeeteFs 
Analytical  Reader.     (2) 

German. — Grammar.     Reading.     (2) 

History. — History  of  Rome.     1 2) 

Latin. — Tacitus  :  Agricola  and  Germania.  Composi- 
tion.    (2) 

English. — Exercises  and  Declamations.     (1) 

Gymnasium.     (2) 

SECOND   TERM. 

Mathematics.  —  Differential      and      Integral      Calculus : 

Olney.     (4) 
English. — Coppee's  Rhetoric,  with  Kellogg's  Praxis.  (1) 
French. — Grammar.     Reader  (continued).     (2) 
German. — Grammar.     Reading.     Dictation.     (2) 
History. — Weber's  Outlines  of  Universal  History.     (2) 
Latin.  —  Quintilian  :     Book    X.      Horace  :    Satires    and 

Epistles.     Composition.     (3) 
Essays  and  Declamations.     (1) 
Gymnasium.     (2) 

JUNIOR    CLASS. 
FIRST   TERM. 

History. — Wilhelm  Miiller's  Political  History  of  Recent 
Times,  and  Lectures.     (2) 
Philosophy. — Coppee's  Logic.     i2) 
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English. — Coppee's  English  Literature.     (4) 

French. — Grammar.     Reading.     (2) 

German. — Readings  in  Lessing,  Herder,  Goethe,  Schiller 
and  Contemporary  Authors.    Dictation.    Compositions.  (2) 

Conversation  Class  in  German  optional  throughout  the 
year. 

Latin.  -  Plautus  and  Terence.  Roman  Antiquities  : 
Wilkins.     (3) 

Literature  and  History.     (1) 

Gymnasium.     (2) 

SECOND   TERM. 

History. — History  of  England  :  Hume.     (3) 

Philosophy.  —  Hill's  Psychology.  (2)  Political  Econ- 
omy.   (1) 

English.  —  Earle's  Philology  of  the  English  Tongue.     (2) 

French. — Grammar.  O'Connor:  Choix  de  Contes  Con- 
temporains.     Gasc's  Translator.     Dictation.     (2) 

German.—  Readings  (continued).  Dictation.  Composi- 
tions.    (2) 

Latin.  -  Juvenal  and  Persius.  Pliny :  Select  Epistles. 
Cruttwell's  History  of  Roman  Literature.     (3j 

Essays  and  Original  Orations.     (1) 

Gymnasium.     (2) 


SENIOR   CLASS. 
FIRST   TERM. 

International  Law. — Lectures  :  Woolsey.     (2) 
History.  —  Decline    and    Fall   of    the    Roman    Empire : 
Gibbon.     (3) 
Philosophy. — Haven's  Moral  Philosophy.     (2) 
Astronomy. — Loomis'  Treatise,  with  Lectures.     (3) 
French.  -  Saintsbury  :   Specimens  of  French  Literature. 
Readings  in  Corneille,  Racine,  Moliere,  etc.,  and  Contem- 
porary authors.     Lectures  on  French  Literature.     (2) 
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German. — Readings  (continued).  Compositions.  Lectures 
on  German  Literature.     (1) 

Conversation  Class  in  both  languages  optional  throughout 
the  year. 

Latin. — Lucretius,  with  Lectures.  Roman  Literature.  (2) 

Essays  and  Original  Orations.     (1) 

Gymnasium. 

SECOXD   TERM. 

Constitutional  Law.  —Lectures.    (1) 

History.— Ki^iovx  of  France.     (2) 

Philosophy. — History  of  Philosophy.  (1)  Philosophy  of 
History.     Lectures.     (2) 

Christian  Evidences.     (1) 

Geology. — Lectures.     Geikie.     (2) 

Latin. — Catullus,  Tibullus  and  Propertius.  Cicero:  de 
Officiis,  with  Lectures.     Roman  Literature  (completed).  (3) 

French. — Readings  (continued).  Compositions.  Lectures 
in  French  on  Modern  French  authors.     (2) 

German. — Readings  (continued).  Compositions.  Lectures 
in  German  on  Modern  German  authors.     (1) 

Lectures  on  American  and  English  Literature.     (2) 

Preparation  of  Thesis. 

Gymnasium. 

A  COURSE  IN   SCIENCE  AND   LETTERS. 

The  Course  in  Science  and  Letters,  leading  to  the  Degree 
of  Bachelor  of  Science  (B.S.),  is  designed  for  those  who 
wish  to  pursue  both  Scientific  and  Literary  studies  without 
Latin  and  Greek.  These  being  omitted,  extended  instruc- 
tion is  given  in  French  and  German,  History,  General 
Literature,  Mathematics  and  General  Science. 

FRESHMAN  CLASS. 
FIRST  TERM. 

Mathematics. — Geometry,  (Chauvenet)  completed.     (4) 
Chemistry. — Lectures.  Fownes'  Elementary  Chemistry.  (4) 
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German.  —  Joynes-Meissner's  Grammar.  Joynes-Otto's 
Reader.     (3) 

Drawing. — Elementary  Projections,  Shading  and  Letter- 
ing.    (2) 

History. — History  of  Greece.     (1) 

Physiology  and  JTea^.— Lectures.     (1) 

English. — Exercises  and  Declamations.     (2) 

Gymnasium.     (2) 

SECOND  TERM. 

Mathematics. — Olney's  University  Algebra,  Part  III.  (3) 
Plane  and  Spherical  Trigonometry  and  Mensuration.  Use 
of  the  Logarithmic  Tables.     (2) 

Chemistry. — Qualitative  Analysis.     (3) 
History. — History  of  Greece.     (2)     History  of  Rome.     (1) 
German. — Grammar.     Reader  (continued).     (3) 
English. — Exercises  and  Declamations.     (2) 
Gymnasium.     (2) 

SOPHOMORE  CLASS. 
FIRST  TERM. 

Mathematics. — Analytical  Geometry  :  Olney's  General 
Geometry.     (4) 

Physics. — Mechanics,  Heat  and  Electricity.  Lectures.  (5) 

French. — Whitney's  Practical  French  Grammar.  Keetel's 
Analytical  Reader.  (2) 

German. — Grammar.     Readings.     (2) 

History. — History  of  Rome.     (2) 

English. — Exercises  and  Declamation.     (1) 

Gymnasium.     (2) 

SECOND  TERM. 

Mathematics.  —  Differential      and      Integral     Calculus : 

Olney.     (4) 

Physics. — Sound,  Light  and  Meteorology,     Lectures.     (3) 

English. — CoppeVs  Rhetoric,  with  Kelligg's  Praxis.     (1) 
d 
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French. — Grammar.     Readings  (continued).   (2) 
German. — Grammar.     Readings.     Dictation.     (2) 
History. — Weber's  Outlines  of  Universal  History.     (2) 
Essays  and  Declamations.     (1) 
Gymnasium.     (2) 


JUNIOR    CLASS. 
FIRST  TERM. 

History. — Wilhelm  Miiller's  Political  History  of  Recent 
Times,  and  Lecturers.  (2) 

Philosophy. — Coppee's  Logic.     (2) 

English. — Coppee's  English  Literature.     (4) 

French. — Grammar.     Readings.  (2) 

German.  — Readings  in  Lessing,  Herder,  Goethe,  Schiller 
and  Contemporary  authors.  Dictation.  Compositions.  (2) 

Conversation  Class  in  German  optional  throughout  the 
year. 

Zoology. — Lectures  and  Laboratory  work.     Tenney.     (2) 

Crystallography. — Lectures,  with  Practical  Exercises  in 
the  determination  of  Crystals.     (2) 

Literature  and  History.     (1) 

Gymnasium .     ( 2 ) 


SECOND  TERM. 

History. — History  of  England:  Hume.     (3) 
Philosophy. — Hill's  Psychology.  (2)  Political  Economy.  (1) 
English.— Earle's  Philology  of  the.  English  Tongue.     (2) 
French. — Grammar.      O'Connor:    Choix  de  Contes   Con- 
temporains.     Gasc's  Translator.     Dictation.     (2) 

German. — Readings  (continued).     Compositions.  (2) 
Mineralogy. — Descriptive  Mineralogy,  with  practical  ex- 
ercises in  the  determination  of  Minerals.     (3) 
Essays  and  Original  Orations.     (1) 
Gymnasium.     (2) 
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SENIOR   CLASS. 
FIRST  TERM. 

International  Law. — Lectures:  Woolsey.     (2) 
History. — Decline  and  Fall  of  the  Roman  Empire.     (3) 
Philosojihy. — Haven's  Moral  Philosophy.     (2) 
Astronomy. — Loomis'  Treatise,  with  Lectures.     \3) 
French. — Saintsbury:    Specimens  of   French  Literature. 
Readings  in  Corneille,  Racine,  Moliere,  etc.,  and  Contem- 
porary authors.  Compositions.     Lectures  on  French  Liter- 
ature. (2) 

German. — Readings  (continued).  Compositions.  Lectures 
on  German  Literature.  (1) 

In  both  languages,  Conversation  Class  optional  through- 
out the  y ear. 

Geology. — Williams'  Lithologv  and  Laboratory  Practice. 
(2) 
Essays  and  Original  Orations.     (1) 
Gymnasium.. 


SECOND   TERM. 

Constitutional  Law. — Lectures.     (1) 

History.— History  of  France.     (2) 

Philosophy. — History  of  Philosophy.  (1)  Philosophy  of 
History.     Lectures.     (2) 

Christian  Evidences.     (1) 

French. — Readings  (continued).  Compositions.  Lectures 
in  French   on   Modern  French  authors.     (2) 

German. — Readings  (continued).  Compositions.  Lectures 
in  German  on  Modern  German  authors.     (1) 

Geology. — Historic,  Dynamic  and  Economic  Geology. 
Geikie.  (2) 

Lectures  on  American  and  English  Literature.     (2) 

Preparation  of  Thesis. 

Gymnasium. 
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THE  SCHOOL  OF  TECHNOLOGY. 

This  School  includes  five  distinct  courses: 
I.  The  Course  in  Civil  Engineering. 
II.  The  Course  in  Mechanical  Engineering. 

III.  The  Course  in  Mining  and  Metallurgy. 

IV.  The  Course  in  Electrical  Engineering. 
V.  The  Course  in  Chemistry. 

These  have  the  same  curriculum  of  studies  for  the  first 
term  of  the  Freshman  year.  At  the  end  of  that  time  the 
student  selects  his  course  and  follows  its  program. 

A  course  in  Architecture,  leading  to  the  degree  of  Bachelor 
of  Science,  has  been  outlined,  and  the  program  of  studies 
will  appear  in  the  Register  for  1889-90.  It  will  be  parallel 
to  the  other  courses  in  the  school  of  Technology,  and  for 
the  first  year  will  be  the  same  as  the  course  in  Civil 
Engineering. 

FRESHMAN  CLASS. 
FIRST   TERM. 

Mathematics. — Chauvenet's  Geometry  (completed).     (4) 
Chemistry. — Lectures.  Fownes'  Elementary  Chemistry.  (4) 
French.  —  Chardenal,  First  Course.     Keetel's  Analytical 

Reader.     (3)     Or    German. — Joynes-Meissner's    Grammar. 

Joynes-Otto's  Reader.  (3  | 

Drawing. — Free  Hand  Sketching.  (2) 
English. — Exercises  and  Declamations.     (2) 
Physiology  and  Health. — Lectures.     (1) 
Gymnasium.     (2) 

THE  COURSE  OF  CIVIL  ENGINEERING. 

The  special  technical  studies  in  this  course  maybe  grouped 
under  the  heads  of  Surveying,  Applied  Mechanics,  Road  and 
Railroad  Construction,  Bridge  Design,  and  Hydraulic  and 
Sanitary  Engineering. 

The  work  in  Surveying  extends  over  seven  terms  and  em- 
braces land  surveying,  leveling,  topography,  triangulation, 
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railroad  reconnaissance  and  location,  hydrography,  and  the 
elements  of  geodesy.  A  large  equipment  of  transits,  levels 
and  other  surveying  tools,  affords  students  the  opportunity 
of  becoming  familiar  with  the  instruments  of  different 
manufacturers.  Much  time  is  devoted  to  practice  in  the 
field  and  drafting  room,  each  student  being  required  to  be- 
come proficient  in  the  use  of  instruments,  in  taking  field 
notes,  and  in  map  drawing.  Particular  attention  is  paid  to 
the  execution  of  a  secondary  triangulation  of  a  high  order 
of  precision,  and  to  the  execution  of  topographical  surveys 
and  maps  by  the  best  modern  methods. 

The  work  in  Applied  Mechanics  comprises  the  strength 
and  elasticity  of  materials,  the  theory  of  the  equilibrium  of 
arches,  roofs  and  bridges,  that  part  of  the  mechanics  of 
machinery  which  relates  to  locomotives  and  hoisting 
machines,  and  the  theory  of  hydraulics  and  hydraulic 
motors.  Here  the  theoretical  principles  are  illustrated  by 
examples  and  problems  taken  as  far  as  possible  from  actual 
engineering  practice. 

The  course  in  Construction  familiarizes  the  student  with 
the  qualities  of  materials  used  in  engineering  structures, 
with  methods  of  preservation  and  testing,  with  masonry  and 
foundations,  and  with  the  building  and  maintenance  of 
roads  and  railroads.  Plans,  drawings,  and  estimates  of  cost 
are  prepared  for  the  construction  of  a  line  of  railroad,  all 
details,  such  as  drains,  culverts,  road  crossings,  etc.,  being 
worked  out  by  each  student. 

The  course  in  Bridge  Design  starts  with  the  study  of  full 
specifications  for  a  first-class  iron  highway  or  railroad  bridge. 
Each  student  then  makes  the  full  computations,  designs, 
working  drawings,  and  bills  of  material  for  the  particular 
span  assigned  him.  The  weight  of  the  designed  bridge  is 
finally  determined  and  compared  with  the  dead  load  as- 
sumed for  the  calculations.  The  drawings  are  made  and 
dimensioned  in  the  same  manner  as  in  the  drafting  office  of 
a  bridge  company.  In  connection  with  this  course,  visits 
of  inspection  to  bridges  in  the  vicinity  are  regularly  made. 

The  work  in  Hvdraulic  and  Sanitarv  Engineering  em- 
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braces  the  study  of  systems  of  water  supply,  the  collection, 
purification  and  distribution  of  water,  the  combined  and 
the  separate  systems  of  sewerage,  the  methods  for  the  dis- 
posal of  sewage,  and  the  best  practice  for  the  drainage  and 
ventilation  of  houses.  The  hydraulic  laboratory  in  the  Uni- 
versity Park  affords  opportunity  for  experiments  on  the 
actual  measurement  of  water  by  means  of  weirs  and  orifices, 
and  the  testing  of  hydraulic  motors. 

Besides  these  special  studies  there  is  a  course  in  astronomy 
which  includes  practical  work  in  the  observatory.  The 
study  of  English,  and  of  French  or  German,  is  continued, 
and  instruction  is  given  during  four  terms  in  crystallography^ 
mineralogy,  lithology  and  geology. 

The  student  who  completes  all  the  studies  of  this  course 
will  receive  the  degree  of  Civil  Engineer  (C.E.) 

FRESHMAN  CLASS. 
SECOND   TERM. 

Mathematics.— Olwey''  s  University  Algebra,  Part  III.  (3) 
Plane  and  Spherical  Trigonometry  and  Mensuration.  Use 
of  Logarithmic  Tables.     (2) 

Surveying. — Theory  of  Chain  and  Compass  Surveying. 
Computation  of  Areas.     Elements  of  Leveling.     ( 1) 

French.— Chardenal,  Second  Course.  (Reader  continued). 
(3)  Or  German. — Grammar  and  Reader     (continued).  (3) 

Drawing.  —  Projection  Drawing  and  Descriptive  Geom- 
etry.    Warren's  Elementary  Projection  Drawing.  (4) 

English. — Exercises  and  Declamations.     (2) 

Gymnasium.     (2) 

SOPHOMORE  CLASS. 
FIRST   TERM. 

Mathematics.  —  Analytical  Geometry  :    Olney's  General 
Geometry.    (4) 
Physics. — Mechanics,  Heat,  and  Electricity.    Lectures.  (5) 
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French. — Grammar.  Reading.  (2)  Or  German. — Grammar. 
Reading.  (2) 

Drawing. — Isometric  Drawing.  Architectural  Drawing.  (2) 

Surveying. — Use  of  the  Compass,  Level  and  Transit.  Sur- 
veys and  Maps  of  Farms.    Colored  Topography.     (2) 

English. — Exercises  and  Declamations.     (1) 

Gymnasium.     (2) 


SECOND   TERM. 

Mathematics.  —  Differential  and  Integral  Calculus:  01- 
hey  and  Courtenay.     (4) 

Physics. — Sound,  Light  and  Meteorology.     Lectures.     (3) 

French. — Grammar.  O'Connor:  Choix  de  Contes  Conteni- 
porains.  Dictation.  (2)  Or  German. — Grammar.  Reading. 
Dictation.  (2) 

Mechanics. — Theory  of  motion,  statics,  energy,  center  of 
gravity,  moment  of  inertia  and  general  equations  of 
motion.     (4) 

Surveying. — Profiles  and  Contour  Maps.  Hydrographic 
and  C  ty  Surveying.  Use  of  the  Plane  Table.  Topographi- 
cal Drawing.     ( 3) 

Essays  and  Declamations. 

Gymnasium.     (2) 


JUNIOR    CLASS. 
FIRST  TERM. 

Mathematics. — Courtenay 's  Calculus,  and  Wood's  Ana- 
lytical Mechanics.     (2) 

French. — Readings.  Dictation.  Compositions.  (2)  Or  Ger- 
man.— Readings.  Dictation.  Compositions.  (2) 

Conversation  Class  in  both  languages  optional  throughout 
the  year. 

Surveying. — Triangulation.  Leveling.  Topographical  Sur- 
veying with  Transit  and  Stadia.     Topographical  Map.     (4) 
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Strength  of  Materials. — Elasticity  and  Strength  of  Wood, 
Stone,  and  Metals.  Theory  of  Columns,  Shafts  and  Beams. 
Reports  on  the  Testing  of  Materials.    (4) 

Construction.  —  Materials  of  Construction.  Masonry. 
Foundations.    Construction  of  Roads  and  Pavements.    (2) 

Crystallography. — Lectures,  with  practical  exercises  in  the 
determination  of  Crystals.     (2) 

Literature  and  History.     (1) 

Gymnasium.     (2) 

SECOND   TERM. 

French. — Readings.  Compositions.  Lectures  on  French 
Literature.  (2)  Or  German — Readings.  Compositions. 
Lectures  on  German  Literature.    (2) 

Surveying. — Theory  of  Railroad  Curves.  Railroad  Recon- 
naissance and  Location.  Survey  of  a  Line,  with  Profile, 
Map  and  Estimate  of  cost,     (4) 

Roofs  and  Bridges. — Theory  and  Calculation  of  Strains  in 
Roof  and  Bridge  Trusses.    Graphical  Statics.     (3) 

Construction. — Stone  cutting,  with  practical  Drawings.  (2) 
Construction  and  Maintenance  of  Railroads.  Theory  of 
Retaining  Walls  and  Stone  Arches.     (2) 

Mineralogy.— Descriptive  Mineralogy,  with  practical  exer- 
cises in  the  Determination  of  Minerals.     (3) 

Essays  and  Original  Orations. 

Gymnasium.     (2) 


SENIOR    CLASS. 
FIRST   TERM. 

Astronomy.— Loomis'  Treatise,  with  Lectures.     (3) 
Bridges. — Suspension,  Continuous  and  Cantilever  Bridges. 
Design  of  an  Iron  Bridge,  with  Working  Drawings.     (7) 

Surveying. — Use  of  Solar  Transit  and  Sextant.  Precise 
Triangulation.  Investigation  of  Systematic  Errors  of  In- 
struments.    (2) 
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Mechanics  of  Machinery. — Pile  Drivers,  Cranes,  and 
Elevators.    The  mechanics  of  the  Locomotive.     (2) 

Geology. — Williams'  Lithology,  with  practical  exercises  in 
determining  rocks.     (2) 

Gymnasium. 

SECOND   TERM. 

Astronomy. — Doolittle's  Practical  Astronomy,  with  Ob- 
servatory Work.     (2) 

Surveying  —Elements  of  Geodesy.  The  Figure  of  the 
Earth.  Map  Projections  Elements  of  the  Method  of  Least 
Squares.     (2) 

Hydraulics. — Hydrostatics.  Efflux  of  water  from  orifices, 
and  flow  in  pipes  and  rivers.    Hydraulic  motors.    (2) 

Hydraulic  and  Sanitary  Engineering. — Collection,  Purifi- 
cation and  Distribution  of  Water.  Systems  of  Water  Supply. 
The  Combined  and  the  Separate  System  of  Sewerage.  Dis- 
posal of  Sewage.  House  Drainage.  Hydraulic  Experi- 
ments.    (5) 

Geology.— Historic  and  dynamic.    Geikie.     (2) 

Lectures  on  English  Literature.     (2) 

Christian  Evidences.— -Lectures.     (1) 

Preparation  of  Thesis. 

Gymnasium. 


THE  COURSE  OF  MECHANICAL  ENGINEERING. 

The  object  of  this  course  is  the  study  of  the  Science  of 
Machines;  the  principal  subjects  taught  are:  the  nature, 
equivalence  and  analysis  of  mechanisms,  the  mechanics  or 
theory  of  the  principal  classes  or  types  of  machinery,  Me- 
chanical Technology  and  the  principles  and  practice  of 
Machine  Design. 

That  the  students  may  obtain  the  practical  engineering 
data  which  they  will  most  need  when  beginning  their  work 
as  mechanical  engineers,  they  are  required  to  pursue  a 
course  of  Shop  Instruction  which  does  not  necessarily  in- 
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volve  manual  labor  and  manipulation  of  tools,  but  is  princi- 
pally devoted  to  familiarizing  them  with  those  points  in 
pattern-making,  moulding,  forging,  fitting  and  finishing, 
which  they  need  to  know  as  designers  of  machinery  Par- 
ticular attention  is  therefore  directed  to  the  forms  and  sizes 
of  machine  parts  that  can  be  readily  constructed  in  the  vari- 
ous workshops,  to  the  time  that  it  takes  to  perform,  and  the 
order  of,  the  various  operations,  to  the  dimensions  most 
needed  by  workmen  and  to  the  various  devices  for  increas- 
ing the  accuracy  of  the  work,  durability  of  the  parts  and 
convenience  of  manipulation.  This  involves  acquaintance 
with  the  processes  and  machinery  of  the  workshops,  but  it 
is  the  foreman's  and  superintendent's  knowledge  which  is 
required  rather  than  the  manual  dexterity  and  skill  of  the 
workman  and  tool  hand.  The  acquirements  peculiar  to  the 
latter  are  by  no  means  despised,  and  students  are  encour- 
aged to  familiarize  themselves  therewith  during  leisure 
hours,  but  manual  work  in  the  shops  forms  no  regular  part 
of  the  course.  On  the  contrary,  the  student  enters  the  shop 
with  hands  and  mind  free  to  examine  all  the  rjrocesses, 
operations  and  machinery,  and  is  ready  at  the  call  of  the 
teacher,  to  witness  any  operation  of  special  interest.  Pro- 
vided with  note-book,  pencil,  calipers  and  measuring  rule, 
the  student  sketches  the  important  parts  of  the  various 
machine-tools,  notes  down  the  successive  steps  of  each  of 
the  important  shop-processes  as  illustrated  by  the  pieces 
operated  upon,  and  follows  pieces  of  work  through  the 
shops  from  the  pig  or  merchant  form  to  the  finished 
machine. 

That  the  students*  may  learn  to  observe  carefully  and  be 
trained  to  think  and  observe  for  themselves  in  these  matters, 
there  is  required  of  them  a  full  description  of  the  various 
processes,  operations  and  tools  involved  in  the  production 
of  each  one  of  a  series  of  properly  graded  examples  of  pat- 
terns, castings,  forgings  and  finished  pieces  which  are 
not  being  constructed  in  the  shops  at  the  time  and  the 
blue  prints  for  which  have  been  given  to  them  on  entering 
the  shops.     The  student's  work  is  directed  not  only  by  these 
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drawings  and  by  the  printed  program  given  him  at  the 
start,  but  also  personally  by  a  teacher,  who  accompanies 
him  into  the  shops,  gives  necessary  explanations,  and  tests 
the  extent  and  accuracy  of  his  knowledge  by  examining  the 
sketches  and  notes  and  by  frequent  questioning.  Finally 
the  results  of  the  observations  and  the  sketches  are 
embodied  in  a  memoir. 

During  the  course  there  are  frequent  visits  of  inspection 
to  the  Bethlehem  Iron  Co.,  the  L.  V.  K.  R.  Shops  at  Easton, 
and  other  engineering  works  both  in  and  out  of  town,  with 
special  reference  to  such  subjects  as  Machine  Elements,  Prime 
Movers,  Machinery  for  lifting,  handling  and  transporting, 
and  Machinery  for  changing  the  form  and  size  of  materials. 
It  is  intended  that  each  of  these  excursions  shall  have  some 
definite  purpose  in  view  which  must  be  fully  reported  by 
the  students.  These  visits  are  also  made  the  occasion  for 
constant  practice  in  the  Free  Hand  Sketching  of  Machinery. 

The  instruction  in  Machine  Design  begins  with  second 
term  of  the  Freshman  year  and  is  continued  throughout 
the  course.  At  first  tracings  of  good  examples  of  machine 
drawings  are  made  ;  then  there  is  considerable  drill  in  the 
interpretation  of  such  drawings  and  general  views  of 
lathes,  planers,  drills  and  shapers  are  made  from  the  draw- 
ings of  the  details.  This  is  followed  by  difficult  projections 
and  intersections  and  exercises  in  the  empirical  propor- 
tioning of  machine  parts.  Both  empirical  and  rational 
formulas  are  used  to  determine  the  dimensions  of  fasten- 
ings, bearings,  rotating  and  sliding  pieces,  belt  and  toothed 
gearing,  levers  and  connecting  rods,  the  data  being  given  as 
they  would  arise  in  practice  and  the  drawings  made  full 
size.  During  the  Junior  year  the  class  takes  up  the  design 
of  a  high  speed  steam  engine,  every  dimension  being  deter- 
mined by  the  students  and  complete  drawings  made.  Dur- 
ing the  Senior  year  the  students  undertake  the  calculations, 
estimates  and  working  drawings  involved  in  the  design  of 
a  simple  but  complete  machine,  each  student  being  engaged 
upon  a  different  machine.  From  the  finished  drawings  of 
each  machine,   tracings  are  made   and  then   blue  prints 
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taken  for  distribution  arnong  the  other  members  of  the 
class.  In  the  case  of  the  machines  and  of  the  engine,  the 
general  plan  or  arrangement  will  be  given  to  the  students 
in  the  form  of  rough  sketches,  photographs  or  wood-cuts. 
In  the  last  term  the  students  are  expected  to  make 
original  designs  for  simple  machinery,  whose  object  has 
been  fully  explained.  Throughout  the  course  the  work  in 
the  draughting  room  is  carried  on  as  nearly  as  possible  like 
that  of  an  engineering  establishment,  and  special  attention 
is  paid  to  methods  of  expediting  the  work  of  calculation  by 
means  of  simple  formulas,  tables  and  diagrams. 

The  graduate  in  this  course  will  receive  the  degree  of 
Mechanical  Engineer  (M.E.). 

FRESHMAN  CLASS. 
SECOND  TERM. 

Mathematics. — Olney's  University  Algebra,  Part  III.  \Z) 
Plane  and  Spherical  Trigonometry  and  Mensuration.  Use 
of  Logarithmic  Tables.      2 

French.  — Chardenal,  Second  Course.  Reader  (continued). 
(3)     Or  German. — Grammar  and  Reader  -  continued).     (3) 

Machine  Design. —  Tracings.  Interpretation  of  machine 
drawings  by  isometric  sketches.  General  views  from  given 
details.  Sections  of  stub  ends  and  valve  passages.  Inter- 
section of  boiler  flues.  Empirical  proportioning  of  machine 
parts.     (5) 

English. — Exercises  and  Declamations.     (2) 

Gymnasium.     (2) 

SOPHOMORE  CLASS. 
FIRST  TERM. 

Mathematics. — Analytical    Geometry  :    Olney's    General 

Geometry.     (4) 

Phytic*. — Mechanics.  Heat  and  Electricity.  Lectures.  (5) 
Machine  Design. — Proportioning  of  such  machine  parts  as 

come  under  the  head  of  fastenings,  bearings,  rotating  and 


THE    LEHIGH    UNIVERSITY.  59 

sliding  pieces,  belt  and  toothed  gearing,  levers  and  con- 
necting rods.     (2) 

Visits  of  Inspection. — Examination  and  sketching  of  prin- 
cipal machine  parts  in  the  shops  of  the  vicinity.     (2) 

French. — Grammar.  Reading.  (2)  Or  German. — Gram- 
mar.    Reading.     (2) 

English. — Exercises  and  Declamations.     (1) 

Gymnasium.     (2) 

SECOND  TERM. 

Mathematics.  —  Differential  and  Integral  Calculus : 
Olney  and  Courtenay.     (4) 

Physics. — Sound,  Light  and  Meteorology.     Lectures.     (3) 

French.— Grammar.  O'Connor  :  Choix  de  Contes  Con- 
temporains.  Dictation.  (2)  Or  German.  —  Grammar. 
Reading.     Dictation.     (2) 

Mechanics. — Theory  of  motion,  statics,  energy,  center  of 
gravity,  moment  of  inertia  and  general  equations  of 
motion.     (4) 

Steam  Engine. — Rigg's  Practical  Treatise.     (3) 

Essays  and  Declamations.    (1) 

Gymnasium .     (2) 


JUNIOR    CLASS. 
FIRST  TERM. 

Mathematics. — Courtenay's  Calculus  and  Wood's  Ana- 
lytical Mechanics.     (2) 

French.— Readings.  Dictation.  Compositions.  (2)  Or 
German.— Readings.     Dictation.     Compositions.     (2) 

Conversation  Class  in  both  languages  optional  throughout 
the  year. 

Mechanical  Technology. — Shop  instruction.  Examina- 
tion of  the  processes  and  appliances  involved  in  pattern 
making,  moulding,  forging,  fitting  and  finishing,  with 
sketches  and  reports.     (7) 
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Boilers. — Wilson.  Strength,  construction  and  wear  and 
tear  of  boilers.     (1) 

Strength  of  Materials. — Elasticity  and  strength  of  wood, 
stone  and  metals.  Theory  of  beams,  shafts  and  columns. 
Reports  on  experimental  tests.     (4) 

Literature  and  History.     (1) 

Gymnasium.     (2) 

SECOND  TERM. 

French. — Readings.  Compositions.  Lectures  on  French 
Literature.  (2)  Or  German.  —  Readings.  Compositions. 
Lectures  on  German  Literature.     (2) 

Kinematics  of  Machinery.  Reuleaux.  Nature  and 
Equivalence  of  Mechanisms.     (3) 

Machine  Design.  Calculations  and  Working  Drawings 
for  a  High  Speed  Steam  Engine.     (5) 

Metallurgy. — Metallurgical  Processes.  Furnaces.  Re- 
fractory Building  Materials.  Combustion.  Natural  and 
Artificial  Fuels.     Metallurgy  of  Iron.     (4) 

Machinery   of   Transmission. — Weisbach-Herrmann.     (2) 

Essays  and  Original  Orations. 

Gymnasium.     (2) 

SENIOR   CLASS 
FIRST  TERM. 

Thermodynamics. — General  principles ;  application  to 
Steam  Engines  and  Air  Compressors.     { 3) 

Graphical  Statics. — Graphical  Analysis  of  Roof  Trusses 
and  Girders.     (2) 

Machine  Design. — Calculations  and  working  drawings  for. 
hoisting,  pumping  and  metal-working  machinery.     (4) 

Kinematics. — Diagrams  of  the  changes  of  position,  speed 
and  acceleration  in  mechanisms.  Link  and  valve  motions. 
Quick  return  motions.  Parallel  motions.  Laying  out  of 
Cams.     (3) 
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Mechanics  of  Machinery. — Weisbach-Herrmann.     Hoist- 
ing Machinery,  Accumulators,  Cranes  and  Locomotives.  (4) 
Gymnasium . 

SECOND  TERM. 

Mechanics  of  Machinery.—  Weisbach-Herrmann.  Pumpsr 
Pumping  Engines,  Blowing  Engines,  Compressors  and 
Fans.     (4) 

Machine  Design.  -  Original  Designs.     (5) 

Hydraulics.— Hydrostatics.  Flow  of  water  in  pipes  and 
channels  ;  hydraulic  motors.     (2) 

Measurement  of  Power.  -Indicating  of  Steam  Engines; 
determination  of  evaporative  efficiency  of  boilers  ;  dyna- 
mometer experiments,     il) 

Lectures  on  American  and  English  Literature.     (2) 

Christian  Evidences.  —Lectures.      (1) 

Preparation  of  Thesis. 

Gymnasium. 


THE  COURSE  IN   MINING  AND  METALLURGY. 

This  course  aims  to  fit  the  student  for  practical  work  in 
either  of  the  branches  of  Mining,  Metallurgy,  Metallur- 
gical Chemistry,  or  Geology.  On  account  of  the  great 
number  and  scope  of  the  studies  necessary  to  the  comple- 
tion of  this  course,  it  is  five  years  in  length.  At  the  com- 
pletion of  the  fourth  year  the  student  will  have  completed 
•  a  course  similar  to  that  leading  to  the  Scientific  degree  in 
other  institutions  and  will  receive  the  degree  of  Bachelor  of 
Science  in  Mining  and  Metallurgy  (B.S). 

The  graduate  in  this  course  will  receive  the  degree  of 
Engineer  of  Mines  (E.M.),  which  includes  that  of  Metal- 
lurgist. 

Chemistry.— The  course  in  Theoretical  and  Applied 
Chemistry  extends    over    three    vears    and    includes    the 
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methods  of  wet  and  dry  Assaying  and  Blowpipe  analysis 
combined  with  the  working  of  Stoichiometric  problems 
and  the  Study  of  Chemical  Philosophy.  The  practical 
work  is  that  required  for  a  Metallurgical  Chemist  or  Assayer. 
With  moderate  care  the  expenses  in  this  department  need 
not  exceed  $120. 

Metallurgy. — This  course  extends  over  one  year  and, 
after  treating  of  the  principles  of  the  subject,  enters 
minutely  into  the  processes  for  the  extraction  and  separa- 
tion of  metals  from  ores,  with  details  of  the  necessary 
plants  required  and  costs  of  extraction.  A  special  labora- 
tory attached  to  this  department  affords  practical  work  in 
metallurgical  problems. 

Geology. — Three  terms  are  devoted  to  Crystallography, 
Mineralogy,  and  Macroscopic  Lithology.  In  each  study, 
after  a  grounding  of  the  theory  of  the  subject,  there  is  an 
extended  course  in  practical  determination  of  the  most 
important  species.  There  are  from  three  to  four  hundred 
specimens  to  illustrate  the  first  study  and  from  three  to  five 
thousand  hand  specimens  for  each  of  the  two  latter.  A  year 
is  then  given  to  dynamic,  historic  and  economic  Geology, 
and  this  is  supplemented  by  field  work  and  the  construc- 
tion of  maps  and  sections. 

Astronomy. —After  studying  the  theory  of  the  subject, 
two  thirds  of  the  year  are  devoted  to  practical  work  in  the 
Observatory. 

Applied  Mechanics.— This  embraces  Hydraulics,  a 
study  of  the  Steam  Engine  and  the  mechanics  of  machines 
employed  in  Mining  and  Metallurgy. 

Surveying.— A  course  extending  over  five  terms  offers 
practice  in  land,  mine,  and  geological  surveying,  leveling, 
topography,  triangulation,  and  railroad  reconnaissance  and 
location.  It  also  includes  practical  work  in  drawing  and 
map  construction. 
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Mining. — This  course  covers  the  theory  and  practice  of 
locating  and  winning  deposits  with  a  full  discussion  of  and 
practice  in  the  engineering  problems  occurring  in  Mining, 
such  as  haulage,  pumping,  ventilation  and  hygiene,  ore- 
dressing,  and  mining  Law.  A  series  of  projects  supple- 
ment the  problems  and  give  practical  studies  in  Mining  and 
Metallurgy. 

Th«  location  of  the  University  in  the  vicinity  of  the  iron 
works  of  the  Lehigh  Valley  and  especially  of  the  extensive 
establishment  of  the  Bethlehem  Iron  Company,  affords 
unusual  facilities  for  the  practical  study  of  iron  metallurgy. 
The  processes  for  the  manufacture  of  spelter  and  oxide  of 
zinc  may  be  studied  at  the  Bethlehem  Zinc  Works.  The 
facilities  for  the  practical  study  of  mining  and  economic 
geology  are  not  excelled  by  those  of  any  other  Institution  in 
the  country.  The  zinc  mines  at  Friedensville  and  the 
brown  hematite  and  slate  deposits  of  the  Lehigh  Valley 
are  in  the  immediate  vicinity,  while  within  easy  reach  by 
rail  are  the  anthracite  coal  fields  of  Pennsylvania,  the  iron 
and  zinc  mines  of  New  Jersey,  and  the  celebrated  iron  mines 
at  Cornwall,  Pa. 


FRESHMAN  CLASS. 
SECOND   TERM. 

Mathematics. — Olney's  University  Algebra,  Pt.  III.  (3) 
Plane  and  Spherical  Trigonometry  and  Mensuration.  Use  of 
Logarithmic  tables.     (2) 

French.-- Chardenal,  Second  Course.  Reader  (continued). 
(3)  Or  German. — Grammar  and  Reader  (continued).    (3) 

Drawing.  —  Projection  Drawing  and  Descriptive  Geom- 
etry.    Warren's  Elementary  Projection  Drawing.  (4) 

Surveying.— Theory  of  Chain  and  Compass  Surveying. 
Computation  of  Areas  and  Leveling.     (1) 

English. — Exercises  and  Declamations.     (2) 

Gymnasium.     (2) 
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SOPHOMORE  CLASS. 
FIRST  TERM. 

Mathematics.  —  Analytical  Geometry:  Olney's  General 
Geometry.     (4) 

Physics. — Mechanics,  Heat  and  Electricity.    Lectures.  (5) 

French.  -Grammar.  Reading.  (2)  Or  German. — Gram- 
mar. Reading.  i2) 

Drawing.  —  Isometric  Drawing.  Architectural  Draw- 
ing.    (2) 

Surveying. —Use  of  the  Level  and  Transit.  Surveys  and 
Maps  of  Farms.     Colored  Topography.   (2) 

English. — Exercises  and  Declamations.     (1) 

Gymnasium.     (2) 

SECOND   TERM. 

Mathematics.  —  Differential  and  Integral  Calculus  : 
Qlney  and  Courtenay.     (4) 

Mechanics.— Theory  of  motion,  statics,  energy,  center  of 
gravity,  moment  of  inertia  and  general  equations  of 
motion.     (4) 

Chemistry.  —Lectures  and  Laboratory  Practice.  Douglass 
and  Prescott's  Qualitative  Analysis.     (4) 

Stoichiometry.     (2) 

French. — Grammar.  O'Connor  :  Choix  deContes  Contem- 
perains.  Dictation.  (2)  Or  German.  -^-Grammar.  Reading. 
Dictation.   (2) 

Essays  and  Declamations. 

Gymnasium.     (2) 


JUNIOR    CLASS. 
FIRST  TERM. 

Mathematics.  -Courtenay 's  Calculus  and  Wood's  Ana- 
lytical Mechanics.     (2) 

Strength  of  Materials.  — Elasticity  and  strength  of  wood, 
stone  and  metals.     Theory  of  beams,  columns  and  shafts.  (4) 
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Crystallography.  —  Lectures,  with  Practical  Exercises  in 
the  determination  of  Crystals.     (2) 

Surveying.  —  Triangulation.  Leveling.  Topographical 
Surveys  with  Transit  and  Stadia.    Topographical  Maps.  (4) 

Chemical  Philosophy.— Cooke.     (3) 

French. — Readings.  Dictation.  Compositions.  (2)  Or  Ger- 
man.— Readings.  Dictation.  Compositions.  (2) 

Conversation  Class  in  both  languages  optional  through- 
out the  year. 

Literature  and  History. 

Gymnasium.     (2) 

SECOND  TERM. 

Mineralogy.  —  Descriptive  Mineralogy,  with  Practical 
Exercises  in  the  Determination  of  Minerals  :  E.  S.  Dana.  (3) 

Blow-Pipe  Analysis. — Lectures,  with  Practice.  Plattner, 
Brush,  or  Nason  and  Chandler.     (1) 

Chemistry.  —  Fresenhis'  Quantitative  Analysis.  (3)  The 
following  analyses  are  executed  by  the  student  : 

1.  Iron  Wire  (Fe) 

2.  Copper  Ore  (Cu) 

3.  Silver  Coin  (Au,  Ag,  Pb,  Cu) 

4.  Zinc  Ore  (Zn)  By  both  Gravimetric  and  Volumetric 
Methods. 

5.  Bronze  (Cu,  Sn,  Zn,  Pb) 

6.  Spiegeleisen  (Mn) 

7.  Lead  Ore  (PbS) 

8.  Ilmenite  (Ti02) 

9.  Iron  Ore  (Complete  Analysis) 

Steam  Fngine.—Higg's  Practical  Treatise.     (3) 

Surveying.— Theory  of  Railroad  curves.  Railroad  Recon- 
naissance and  Location.  Survey  of  a  Line,  with  Profile, 
Map  and  Estimate  of  cost,     (4) 

French. — Readings.  Compositions.  Lectures  on  French 
Literature.  (2)  Or  German.— Readings.  Compositions. 
Lectures  on  German  Literature.  (2) 

Fssays  and  Original  Orations. 

Gymnasium.     (2) 
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SENIOR    CLASS. 
FIRST  TERM. 

Thermo  dynamics. — General  principles  ;  application  to 
Steam  Engines  and  Air  Compressors.     (3) 

Geology. — General  Geological  Definitions  and  Principles. 
Dynamic  Geology.     Dana.     (2) 

Lithology.  —Williams7  Lithology,  with  practical  exercises 
in  determining  rocks.     (3) 

Chemistry.  —  Quantitative  Analysis:  Laboratory  Work: 
Fresenius.  (5)  The  following  analyses  are  executed  by  the 
student : 

10.  Limestone  (Complete  Analysis) 

11.  Coal  (Volatile  Matter,  Fixed  Carbon,  Ash,  H20,  S,  P) 

12.  Slag  (Complete  Analysis) 

13.  Pig  Iron  (Complete  Analysis) 

14.  Carbon  in  Steel  (Volumetric) 

15.  Nickel  Ore  (Ni,  Co) 

16.  Gas  Analysis. 

Assaying.  —Including  the  Assay  by  the  dry  methods  of 
Gold,  Silver,  Antimony,  Mercury,  Lead,  Iron  and  Tin 
ores.     Laboratory  Work.     Ricketts.     (3) 

SECOND  TERM. 

Metallurgy. — Metallurgical  Processes.  Furnaces.  Re- 
fractory Building  Materials.  Combustion.  Natural  and 
Artificial  Fuels.     Metallurgy  of  Iron.     (4) 

Mining. — Modes  of  Occurrences  of  the  Useful  Minerals. 
Searching  for  Mineral  deposits.  Examination  of  Mining 
Properties.  Boring.  Mining  Tools,  Machines  and  Processes. 
Timbering  and  Masonry.     Callon.     Andre.     Lectures.     (3) 

Geology.  —Historic  and  Economic  Geology.  Lectures. 
Dana.    (4) 

Blow-pipe  Analysis.—  Practice.     (1) 

Hydraulics.— Hydrostatics.  Flow  of  water  in  pipes  and 
channels.     Hydraulic  motors.     (2) 


THE    LEHIGH    UNIVERSITY.  67 

Surveying.  —Mine  Survey.  Theory  and  Practice,  with 
construction  of  Mine  Maps.  Tunneling  and  Shaft  loca- 
tion.    (2) 

Gymnasium. 


POST-SENIOR    CLASS. 
FIRST  TERM. 

Metallurgy.— Of  Copper,  Lead,  Silver,  Gold,  Platinum, 
Mercury,  Tin,  Zinc,  Nickel,  Cobalt,  Arsenic,  Antimony  and 
Bismuth.     (5) 

Mining.—  Methods  of  Working.  Underground  Transpor- 
tation. Hoisting,  Drainage  and  Pumping.  Ventilation 
and  Lighting.     Hygiene  of  Mines.     (4) 

*  Mechanics  of  Machinery.  — Weisbach-Herrmann.  Hoist- 
ing Machinery,  Accumulators,  Cranes.     1 2) 

Astronomy. — Descriptive  Astronomy  :  Loomis.     (3) 

*  Surveying.  —Geological  Survey  :  Mapping  and  cross-sec- 
tioning.    (2) 

SECOND   TERM. 

Mining.  —  Mechanical  Preparation  of  Ores.  Coal  Wash- 
ing.    (2) 

Mechanics  of  Machinery.  —  Pumps,  Pumping-Engines, 
Blowing-Engines,  Compressors  and  Fans.     (4) 

Astronomy. — Doolittle's  Practical  Astronomy,  with  Ob- 
servatory Work.     (2) 

Drawing.—  Mining  Plant.     Systems  of  Timbering.     (3) 

Projects. — In  Mining,  Geology  and  Metallurgy.     (2)    - 

Lectures  on  American  and  English  Literature.     (2) 

Christian  Evidences.— Lectures.     (1) 

Preparation  of  Thesis. 


*  The  Surveying  is  completed  in  the  first  half  of  the  term  by  taking 
four  exercises  per  week.    The  Mechanics  of  Machinery  is  then  begun. 
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THE  COURSE   IN    PHYSICS    AND   ELECTRICAL 
ENGINEERING. 

In  the  arrangement  of  the  details  of  this  new  course,  the 
object  has  been  to  provide  for  those,  who  seek  to  fit  them- 
selves as  Electrical  Engineers,  a  preliminary  training  as  com- 
plete and  broad  as  that  given  to  the  members  of  the  other 
schools.  The  requirements  for  admission,  the  mathematical 
and  English  studies,  the  modern  languages  and  other  out- 
side branches  are  the  same  as  those  in  the  other  technical 
courses.  To  these  have  been  added  such  portions  of  the 
Mechanical  Engineering  Course,  with  which  this  course  is 
most  closely  allied,  as  are  necessary  to  give  the  student  a 
general,  but  sufficiently  accurate  knowledge  of  machinery. 

This  preparation  joined  to  the  unusually  full  development 
of  Physics  —  and  especially  of  Electricity  —  will,  it  is 
thought,  make  a  course  sufficiently  comprehensive  and 
thorough  for  the  proper  training  of  candidates  for  this 
degree.  The  great  success  attending  the  large  majority  of 
the  young  men  who  have  taken  the  one  year's  Course  in 
Electricity,  in  their  subsequent  electrical  work,  warrants 
the  belief  that  this  broader  and  more  extended  course  will 
attain  its  object. 

The  main  feature  of  this  new  course  is  the  prominence 
given  to  the  subject  of  Physics.  This  extends  through 
three  years  and  while  Electricity  is  specially  developed, 
the  other  branches,  Elementary  Mechanics,  Heat  and  Light 
are  fully  provided  for.  The  opportunity  is  thus  given  to 
any  one,  who  wishes  to  acquire  a  more  extensive  knowledge 
of  Physics  than  the  University  curriculum  has  heretofore 
offered.  The  student  is  well  drilled  in  the  theory  by  means 
of  lectures  and  recitations,  which  carefully  cover  the  whole 
subject  and  he  is  required  to  go  over  the  ground  himself  in 
the  best  of  all  schools — the  working  laboratory.  Enough 
of  work  on  each  topic  is  given  him  to  render  him  familiar 
with  his  subject.  Much  prominence  is  given  to  work  that 
brings  out  the  resources  of  the  student  himself,  such  as  the 
construction  of  instruments  and  original  investigation.     He 
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is  encouraged  to  this  and  a  regular  portion  of  his  time  is  set 
apart  for  this  object. 

It  will  be  seen  from  the  preceding  statement  that  this 
course  offers  two  great  advantages ;  the  thorough  and 
extensive  training  of  those  intending  to  take  parts  in  the 
great  development  of  Electric  Science  in  the  industrial 
field  now  going  on  and  the  facilities  offered  to  those  who 
wish  to  take  a  four  years'  course  specially  devoted  to  the 
whole  branch  of  Physics. 

The  degree  of  Electrical  Engineer  (E.E.)  will  be  given 
to  the  graduates  of  this  course. 


FRESHMAN  CLASS. 
SECOXD  TERM. 

Mathematics.— Olney's  University  Algebra,  Part  III. 
(3)  Plane  and  Spherical  Trigonometry  and  Mensuration. 
Use  of  Logarithmic  Tables.     (2)     • 

Chemistry. —Lectures  and  Laboratory  Practice.  Douglass 
and  Prescott's  Qualitative  Analysis.     i2) 

French.  — Chardenal,  Second  Course.  Reader  (continued). 
(3)     Or  German. — Grammar  and  Reader  (continued).  (3) 

Drawing. — Projection  Drawing  and  Descriptive  Geometry. 
Warren's  Elementary  Projection  Drawing.  (3) 

English.—  Exercises  and  Declamations.     (2i 

Gymnasium.     (2) 


SOPHOMORE  CLASS. 
FIRST  TERM. 

Mathematics.  —  Analytical  Geometry  :  Olney's  General 
Geometry.     (4) 

Mechanic*,  Sound  and  Heat.  —  (Theory,  lectures  and 
recitations. )     (3) 
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Mechanics. — (Physical  Laboratory) .  Exact  Measurements. 
Density.  Elasticity.  Tenacity.  Hydrostatics.  Specific 
Gravity.  Atmospheric  Pressure  (with  barometric  leveling. ) 
Gravitation.     Moments  of  Inertia. 

Sound.— Determination  of  velocities  and  wave  lengths. 
Measurements  of  vibrations.  Verifications  of  laws  of 
vibrations  of  sounding  bodies. 

Heat—  Construction  of  Instruments.  Thermometry. 
Expansion.     Conduction.     Radiation.     (4) 

Drawing. — Isometrical  Drawing.  Architectural  Draw- 
ing.    12) 

French  —Grammar.  Reading.  Or  German. — Grammar. 
Reading.     (2) 

English.-  Exercises  and  Declamations.     (1) 

Gymnasium.     (2) 

SECOND  TERM. 

Mathematics.  —  Differential  and  Integral  Calculus : 
Olney  and  Courtenay.     (4) 

Heat. — Continued.  (Physical  Laboratory.)  Fusion  and 
Vaporization.  Calorimetry.  Hygrometry.  Elementary 
Thermodynamics.     (3) 

French.— Grammar.  O'Connor:  Choix  de  Contes  Con- 
temporains.  Dictation.  (2)  Or  German.  —  Grammar. 
Reading.    Dictation.     (2) 

Mechanics.— Theory  of  motion,  statics,  energy,  center 
of  gravity,  moment  of  inertia  and  general  equations  of 
motion.     (4) 

Steam  Engine.— Rigg's  Practical  Treatise.     (3) 

Essays  and  Declamations. 

Gymnasium.     (2) 

JUNIOR  CLASS. 
FIRST  TERM. 

Mathematics. — Courtenay 7s  Calculus  and  Wood's  Ana- 
lytical Mechanics.     (2) 
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French. — Readings.  Dictation.  Compositions.  (2)  Or 
German. — Readings.     Dictation.     Compositions.     (2) 

Conversation  Class  in  both  languages  optional  throughout 
the  year. 

Light  and  Magnetism.—  (Theory  ;  text-books  and  lectures.) 
fS) 

Light.— (Physical  Laboratory).  Investigation  of  general 
Principles  and  Laws.  Determination  of  Focal  Lengths 
and  Indices  of  Refraction,  Testing  and  Adjustment  of 
Optical  Instruments.  Spectroscopic  Analysis.  Photometry. 
Polarization.     Diffraction. 

Magnetism.  —Fundamental  Experiments.  Verification  of 
Laws  of  Magnets.  Study  and  Mapping  of  Lines  of  Force. 
Determination  of  Moments  of  Magnets  ;  and  of  horizontal 
component  and  whole  intensity  of  Earth's  Magnetism  in 
absolute  units.     Distribution  of  Magnetism.     (3) 

Meteorology.  —Text-book'  and  practice.  Observations  for 
several  months  as  taken  in  the  U.  S.  Signal  Service  stations  ; 
with  all  the  usual  corrections  and  reductions  ;  construction 
of  charts  ;  mapping  curves  ;  reports  etc.     (1) 

Strength  of  Materials. — Elasticity  and  strength  of  wood, 
stone  and  metals.    Theory  of  beams,  columns  and  shafts.  (4) 

Boilers.— Wilson.  Strength,  construction  and  wear  and 
tear  of  boilers.     (1) 

English. — Exercises  and  Declamations. 

Gymnasium.     (2) 

SECOND   TERM. 

Electricity. — Theory  ;  text-books  and  lectures.     (3) 
Static  Electricity. — (Physical  Laboratory).     Investigation 
of  Principles.   Quantitative  Laws.  Measurements  of  Poten- 
tial, Capacity,   etc.     Induction.     Condensation.     Analysis 
of  Machines. 

Voltaic  Electricity.  —Management  and  care  of  a  large 
variety  of  batteries.  Construction  of  Instruments.  Deter- 
mination of  Constants.  Electro-Magnetism.  Induction. 
Electro-Dynamics.     Electrical  Measurements  of  Potential, 
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Resistance  and  Current  Strength.  Electrolysis.  Electro- 
plating. Electrotyping.  Thermo-Electricity.  Secondary 
Batteries.  Relation  of  Electrical  Currents  to  Heat  and 
Mechanical  Work.     (5 ) 

French. — Readings.  Compositions.  Lectures  on  French 
Literature.  (2)  Or  German.  —  Readings.  Compositions. 
Lectures  on  German  Literature.     (2) 

Machine  Design.— Calculations  for  a  High  Speed  Steam 
Engine.  Proportioning  of  such  machine  parts  as  come 
Under  the  head  of  fastenings,  bearings,  rotating  and  slid- 
ing pieces,  belt  and  toothed  gearing,  levers  and  connect- 
ing rods.     (5) 

Literature  and  History. — Lectures.     (1) 

Essays  and  Original  Orations. 

Gymnasium.     ( 2 ) 

SENIOR  CLASS. 
FIRST  TERM. 

Dynamic  Machines. — Theory,  text-book  and  lectures.  (2) 
(Physical  Laboratory).  Practical  running  and  care  of 
dynamos  and  motors.  Measurements  of  magnetic  field, 
potential,  resistance  and  heating.  Visits  to  manufactories 
and  working  systems.     (2) 

Electric  Lighting. — Lectures.  (2)  (Physical  Laboratory). 
Study  of  different  systems.  Calculations  and  arrangement 
of  plant.  Wiring.  Insulation.  Photometric  tests  of  dif- 
ferent arc  and  incandescent  lamps.  Determination  of  heat 
units  given  off  by  various  incandescent  lamps  ;  their  resist- 
ance (hot  and  cold).  Energy  consumed  in  lamps  and  con- 
ductors.    Spectroscopic  tests  of  purity  of  carbons.     (3). 

Machine  Design. — Proportioning  of  Machine  Parts  (con- 
tinued).    (2) 

Astronomy. — Loomis'  Treatise,  with  Lectures.     (3) 

Ghraphical  Statics  of  Mechanism. — Herrmann — Smith.  (2) 

Scientific  Readings. 

Gymnasium . 
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SECOND   TERM. 


Telegraphs  and  Telephone.  —Investigation  of  different 
systems.  Arrangement  of  lines  and  stations.  Test  of  lines 
for  conductivity,  insulation,  location  of  faults  etc.     (2) 

Application  of  Electricity  to  Railways.  -  Theory  of  the  two 
systems,  with  inspection  of  electric  railways.     (1) 

Measurement  of  Power. -^ Indicating  of  Steam  Engines; 
dynamometer  experiments.     (1) 

Dynamic  Machines. — (Physical  Laboratory).  Tests  of 
Efficiency  in  Generators  and  Motors  etc.     (1) 

Physics. — Original  Investigation.     (5) 

English  Literature. — Lectures  on  English  and  American 
Literature.     (2) 

Christian  Evidences.     (1) 

Preparation  of  Thesis.  —  ( With  laboratory  work). 

Gymnasium. 

THE  COURSE  IN  CHEMISTRY. 

This  course  of  study  is  designed  to  prepare  students  for 
the  profession  of  the  Chemist,  in  connection  with  metal- 
lurgical establishments,  sugar  refineries,  gas  works,  super- 
phosphate works,  electrical  machinery  manufactories, 
mining  companies,  etc.,  and  the  general  consulting  and 
analytical  work  of  the  Professional  Chemist.  It  is  also 
well  adapted  for  the  preparation  of  teachers  of  chemistry 
and  as  a  preliminary  course  to  the  study  of  medicine.  It  is 
eminently  practical,  the  student's  time  being  largely  occu- 
pied by  practical  work  in  the  large,  well  equipped  and  well 
ventilated  chemical  laboratories,  which  were  completed  in 
1885  and  constitute  the  best  contracted  building  for  this 
purpose  in  this  country.  The  museum  of  Chemistry  con- 
tains large  collections  of  specimens,  for  illustrating  the 
lectures  on  theoretical  and  applied  Chemistry. 

Theoretical  Chemistry. — Instruction  in  this  subject 
begins  with  lectures  four  times  a  week,  in  the  first  term  of 
the  Freshman  year  ;  these  lectures  are  fully  illustrated  by 
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experiments,  colored  diagrams,  working  drawings  and 
lantern  pictures  and  specimens  from  the  museum.  They 
include  a  general  introduction  to  Theoretical  Chemistry 
and  a  description  of  the  non-metallic  and  metallic  elements 
and  their  compounds,  the  general  subject  of  inorganic 
chemistry.  The  students  are  required  to  take  notes  of  the 
lectures,  and  to  pass  a  written  examination  at  the  end  of 
the  term. 

In  the  second  term  of  this  year  Stoichiometry  and  chem- 
ical problems  and  reactions  are  taught  by  recitations  twice 
each  week. 

The  studjr  of  Theoretical  Chemistry  is  continued  through- 
out the  Sophomore  year,  by  recitations  three  times  a  week 
from  Cooke's  Chemical  Philosophy  and  is  concluded  in  the 
first  term  of  Junior,  by  a  course  of  lectures  and  recitation's 
on  Theoretical  Organic  Chemistry,  four  times  a  week. 
These  lectures  are  illustrated  by  experiments  and  by  speci- 
mens from  the  museum  of  Chemistry. 

Written  examinations  are  held  at  the  close  of  each  of  the 
above  courses. 

Analytical  Chemistry.  —  Qualitative  Analysis  is 
taught  in  the  second  term  of  the  Freshman  year,  by  lectures, 
recitations  and  practical  work  in  the  Qualitative  Labora- 
tory, twelve  hours  of  practical  work  per  week  being 
required.  This  laboratory  is  a  large,  well  ventilated  and 
well  lighted  room,  and  supplied  with  convenient  working 
tables,  vacuum  filtration,  hoods  for  noxious  vapors,  steam 
baths,  gas  and  washing  appliances  and  a  commodious 
room  for  hydrosulphuric  acid.  Distilled  water  is  delivered 
by  faucet  in  this  room  and  the  other  large  laboratories.  At 
the  close  of  the  term  a  practical  examination  is  held  in  this 
subject. 

After  completing  this  course,  Quantitative  Analysis  is 
taken  up  throughout  the  Sophomore  and  the  first  term  of 
the  Junior  years.  This  subject  is  taught  by  lectures,  recita- 
tions and  practical  work  in  the  Quantitative  Laboratory, 
which  is  equipped  similarly  to  the  Qualitative  Laboratory, 
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but  is  supplied  in  addition  with  apparatus  for  drying  pre- 
cipitates and  residues,  rooms  for  the  chemical  balances,  for 
combustions,  and  for  a  reference  library. 

Twelve  hours  per  week  are  required  during  the  first  term 
of  the  Sophomore  year  and  fifteen  hours  during  the  second 
term  of  that  year  and  the  first  term  of  the  Junior  year. 

The  course  consists  in  Gravimetric  and  Volumetric 
Analyses,  as  applied  to  the  substances  given  in  the  lists 
farther  on,  accuracy  being  required  in  the  determination  of 
each  constituent. 

At  the  close  of  each  term,  written  examinations  are  held 
upon  the   theory  and  practice  of   Quantitative  Analysis. 

Gas  Analysis  is  taught  by  lectures  and  laboratory 
practice  in'the  Gas  Laboratory.  This  laboratory  is  supplied 
with  full  and  complete  apparatus  for  Gas  Analysis,  accord- 
ing to  Bunsen's  processes,  .as  well  as  apparatus  for  some  of 
the  more  rapid  methods.  Mixtures  of  gases  are  required  to 
be  analyzed  by  the  students,  within  certain  limits  of  error, 
and  a  written  examination,  on  the  theory  and  practice,  is 
held  at  the  close  of  the  course. 

Assaying.—  The  Assaying  of  ores  by  furnace  assay,  to- 
gether with  gold  and  silver  bullion  analysis,  by  processes 
practiced  in  the  United  States  Mint,  is  taught  by  lectures 
and  practical  work  in  the  first  term  of  the  Junior  year, 
nine  hours  of  practical  work  peT  week  being  required. 
The  course  includes  the  assaying  of  ores  of  lead,  tin,  anti- 
mony, gold,  silver  and  iron,  coal,  and  gold  and  silver  bullion. 

The  Assaying  Laboratory  is  supplied  with  large  working 
tables,  twenty-nine  crucible  and  two  iron  furnaces,  and 
eight  muffle  furnaces,  with  adjoining  rooms  for  balances, 
and  gold  and  silver  bullion  analysis. 

A  certain  accuracy  of  results  and  a  written  examination 
as  regards  the  theory  and  practice  are  required. 

Organic  Chemistry^.  —  The  practical  work  in  this  sub- 
ject is  performed  in  the  second  term  of  the  Junior  and  first 
term  of  the  Senior  years,  fifteen  hours  during  the  former 
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and  twelve  hours  during  the  latter  term  being  required, 
with  conferences  and  recitations  each  week.  The  laboratory 
for  this  work  is  equipped  similarly  to  the  Quantitative 
Laboratory,  in  addition  being  supplied  with  steam  heat, 
cold  water  and  air  blast  upon  the  working  tables,  and  a  full 
supply  of  apparatus  for  the  various  determinations  and 
experiments,  including  combustion  furnaces,  furnaces  for 
heating  sealed  tubes,  mercury  pump,  Hoffman's,  Dumas' 
and  Meyers'  apparatus  for  vapor  densities,  nitrometers, 
chemical  balances,  etc. 

The  course  consists  of  determinations  of  specific  gravities, 
melting  points,  boiling  points,  vapor  densities,  chlorine, 
bromine,  iodine  and  sulphur  of  organic  substances. 

Combustion  analysis,  nitrogen  determination,  fractional 
distillation,  and  the  preparation  of  several  pure  organic 
compounds  and  their  analysis  are  included. 

Industrial  Chemistry.  —  A  course  of  lectures  is 
delivered  upon  this  subject  in  the  second  term  of  the  Senior 
year,  illustrated  by  experiments,  diagrams,  lantern  pictures 
and  specimens  from  the  museum  of  Chemistry.  The  work- 
ing laboratory  for  this  subject  contains  an  apparatus  for 
making  illuminating  gas,  an  alcohol  still,  worm  and  doubk  - 
and  a  complete  working  model  of  a  sugar  refinery,  includ- 
ing niters,  vacuum  pan  and  centrifugal.  In  connection 
with  this  laboratory  is  a  room  containing  a  photometer  and 
apparatus  for  determining  the  sulphur,  ammonia  and 
specific  gravity  of  illuminating  gas  ;  also  a  laboratory  for 
the  testing  of  alcoholic  liquors,  sugar,  molasses,  bone  black, 
soap,  petroleum,  paints,  dyes,  superphosphates  and  other 
commercial  products,  with  the  necessary  technical  appa- 
ratus. The  students  make  practical  experiments  in  this 
direction,  and,  with  an  instructor,  visit  various  industrial 
establishments  in  this  neighborhood  and  in  and  around 
New  York  City. 

Toxicology.— A  course  of  lectures  on  this  subject  is 
given  in  the  first  term  of  the  Junior  year,  illustrated  by 
experiments  and   by  the  large  collection   of  specimens  of 
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poisons  from  the  museum  of  chemistry.  This  is  supple- 
mented by  a  short  course  of  laboratory  work  on  some  of  the 
common  poisons. 

Sanitary  Chemistry.  —  During  the  second  term  of  the 
Senior  year,  attention  is  given  to  the  qualitative  and  quan- 
titative examination  of  air,  water,  food,  disinfectants,  and 
other  subjects  connected  with  this  branch  of  the  science. 
Special  apparatus  is  provided  for  this  work,  as  recom- 
mended by  the  best  authorities  on  the  subject. 

Photographic  Chemistry.  —  Well  equipped  Photo- 
graphic Laboratory  and  dark  rooms  are  provided,  in  which 
the  students  of  the  chemical  course  receive  practical 
instruction. 

Physiological  Chemistry.  —  The  examination  of 
urine,  blood,  etc.,  receives  a  proper  amount  of  attention. 

The  course  also  includes  instruction  in  physics,  miner- 
alogy, blowpipe  analysis,  metallurgy  and  geologj',  which 
are  of  great  value  to  the  chemist.  , 

In  the  last  term  of  the  Senior  year,  the  student  is  required 
to  prepare  a  Thesis  on  some  subject,  selected  by  the 
Professor  of  Chemistry,  involving  practical  work  in  the 
laboratory  in  addition  to  the  literary  labor,  each  graduate 
thus  making  a  contribution  to  the  progress  of  the  science, 
as  a  preliminary  to  the  reception  of  his  degree. 

The  graduate  of  this  course  receives  the  degree  of  Ana- 
lytical Chemist.    (A.C.  i 

Students,  not  candidates  for  a  degree,  are  admitted  for 
special  courses  in  chemistry,  of  which  they  receive 
certificates. 

The  Laboratories  are  under  the  immediate  charge  of  the 
Professor  and  Instructors  of  Chemistry  and  are  open  to  the 
students  from  8  o'clock,  A.M.,  to  6  o'clock,  P.  M.,  includ- 
ing Saturdays.  Students  are  at  liberty  to  work  in  the 
Laboratories,  beyond  the  required  hours,  as  their  time  may 
permit.  Students  are  charged  for  materials  and  apparatus 
consumed ;  with  moderate  care  this  expense  need  not 
exceed  $50  per  year. 
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FRESHMAN  CLASS. 
SECOND   TERM. 

Mathematics.  — Olney's  University  Algebra,  Part  III.  (3) 
Plane  and  Spherical  Trigonometry  and  Mensuration.  Use 
of  Logarithmic  Tables.     (2) 

Chemistry. — Lectures  and  Laboratory  Practice.  Douglass 
and  Preseott's  Qualitative  Analysis.     (4) 

French.— Ohardenal,  Second  Course.  Reader  (continued). 
(3)  Or  German. — Grammar  and  Reader  (continued).  (3) 

Stoichiometry.     (2) 

English.— Exercises  and  Declamations.     (2) 

Gymnasium.    (2) 

SOPHOMORE  CLASS. 
FIRST  TEEM. 

Chemical  Philosophy. — Cooke.     (3) 

Quantitative  Analysis. — Fresenius'  Quantitative  Analy- 
sis,     -i 

The  following  analyses  are  executed  by  the  student : 

1.  Iron  Wire  (Fe) 

2.  Potassium  Dichromate  (Cr203) 

3.  Barium  Chloride  (Ba,  CI,  H20) 

4.  Magnesium  Sulphate  (MgO,  S03,  H20) 

5.  Disodium  Hydrogen  Phosphate  (P205) 

6.  Rochelle  Salt    KX).  Xa,0) 

7.  Volumetric  Determination  of  Chlorine. 

8.  Acidimetry  iHCl.  H,S04,  HX03.  HC2H302) 

9.  Alkalimetry     KOH,    NaOH,    NH4OH,     Soda    Ash, 
Pearl  Ash) 

10.  Chlorimetry  |  Bleaching  Powders) 
Quantitative  Analysis  —  Conference.     (1) 
Physics. — Mechanics,  Heat  and  Electricity.    Lectures.  (5) 
French. — Gram mjSr.  Reading.  (2)  Or  German.— Grammar. 
Reading.  (2) 

English. — Exercises  and  Declamations.     (1) 
Gymnasium.     (2). 
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SECOND   TERM. 


Physics. — Sound,  Light  and  Meteorology.     Lectures.     (3) 

French.— Grammar.  O'Connor:  Choix  de  Contes  Contem- 
porains.  Dictation.  (2)  Or  German.— Grammar.  Reading. 
Dictation.   (2) 

Quantitative  Analysis. — Fresenius'  Quantitative  Analysis. 
(5) 

The  following  analyses  are  executed  by  the  student : 

11.  Copper  Ore  (Cu) 

12.  Zinc  Ore  (Znt.  By  both  Gravimetric  and  Volumetric 
Methods. 

13   Lead  Ore  (Pb,  S) 

14.  Silver  Coin  (An,  Pb,  Ag,  Cu) 

15.  Spiegeleisen  (Mn) 

16.  Copper  Alloys.     (Complete  Analysis.) 

17.  Ilmenite  (Ti02) 

18.  Iron  Ore  (Complete  Analysis) 

19.  Limestone  (Complete  Analysis) 

20.  Coal  (Volatile  Matter,  Fixed  Carbon,  Ash,  H20,  S,  P) 

21.  Slag  (Complete  Analysis) 
Quantitative  Analysis.— Conference.     (1) 

Blow-Pipe  Analysis. — Lectures,  with  Practice.    Plattner, 
Brush,  or  Nason  and  Chandler.     (1) 
Chemical  Philosophy.     ( 3 J 
Essays  and  Declamations.     (1) 
Gymnasium.    (2) 


JUNIOR  CLASS. 
FIRST  TERM. 

Toxicology. — Lectures.    (2) 

Quantitative  Analysis. — Fresenius'  Quantitative  Analysis. 
(5) 

The  following  analyses  are  executed  by  the  student : 

22.  Guano  (NH„  P205,  H.,0) 

23.  Clay  (Complete  Analysis) 

24.  Manganese  Ore  (MnO,) 
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25.  Mineral  Water  (Complete  Analysis) 

26.  Pig  Iron  ( Complete  Analysis) 

27.  Nickel  Ore  (Ni,  Co) 

28.  Carbon  in  Steel  (Volumetric) 

29.  Gas  Analysis. 

Quantitative  Analysis. — Conference.     (1) 
Organic  Chemistry. — Lectures  and  Recitations.     (4) 
Crystallography.— Lectures,  with   Practical  Exercises  in 
the  Determination  of  Crystals.     (2) 

French. — Readings.  Dictation.  Compositions.  (2)  Or  Ger- 
man.— Readings.  Dictation.  Compositions.  (2) 

Conversation  Class  in  both  languages  optional  throughout 
the  year. 

Gymnasium..     (2) 

SECOND   TERM. 

Organic  Chemistry.— Laboratory.     (5) 

Organic  Chemistry. — Conference.     (1) 

Metallurgy. — Metallurgical  Processes.  Furnaces.  Refrac- 
tory Building  Materials.  Combustion.  Natural  and  Arti- 
ficial Fuels.    Metallurgy  of  Iron.     (4) 

French.  -  Readings.  Compositions.  Lectures  on  French 
Literature.  i2)  Or  German. — Readings.  Compositions. 
Lectures  on  German  Literature.     (2) 

Mineralogy. — Descriptive  Mineralogy,  with  Practical  Ex- 
ercises in  the  Determination  of  Minerals.    E.  S  Dana     (3) 

Essays  and  Original  Orations.     (1) 

Gymnasium.     (2) 


SENIOR  CLASS. 
FIRST   TERM. 

Metallurgy.-  Of  Copper,  Lead,  Silver,  Gold,  Platinum, 
Mercury,  Tin,  Zinc,  Nickel,  Cobalt,  Arsenic,  Antimony 
and  Bismuth.     (5; 

Assaying.— Including  the  Assay  by  the  dry  methods  of 
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Gold,  Silver,  Antimony,  Lead,  Iron  and  Tin  ores,  Coal, 
Gold  and  Silver  Bullion  and  rich  Lead.     Rieketts.     (3) 
Organic  Chemistry. — Laboratory.     (4) 

Organic  Chemistry.-  Conference.     (1) 

Geology.— Williams'  Lithology,  with  Practical  Exercises 
in  determining  rocks.     (3) 
Gymnasium. 

SECOND   TEKM. 

Industrial  Chemistry.— Lectures  and  Laboratory.    (4) 

Agricultural  Chemistry.  -Lectures.     (1) 
Sanitary  Chemistry—  Laboratory.     (1) 
Geology.— Historic    and    Dynamic    Geology.     Lectures. 
Geikie.     (2) 

Christian  Evidences. — Lectures.     ■  1) 

Lectures  on  American  and  English  Literature.     (2) 

Preparation  of  Thesis.     (5) 

Gymnasium. 


PHYSICAL  CULTURE. 

The  Gymnasium  is  open  morning,  afternoon  and  evening, 
in  all,  45  hours  a  week.  Exercise  in  it  is  required  of  all 
students  who  are  fitted  to  take  it.  Class  drill  with  the  In- 
structor and  individual  exercise  are  prescribed. 


GRADUATING    THESES. 

Every  student  will  be  required  to  present  a  thesis  upon 
some  topic  connected  with  his  special  course,  as  a  necessary 
portion  of  the  exercises  for  his  final  examination  for  a 
diploma.  These  theses  shall  be  accompanied  by  drawings 
and  diagrams,  when  the  subjects  need  such  illustration. 
The  originals  will  be  kept  by  the  University,  as  a  part  of 
the  student's  record,  for  future  reference ;  but  a  copy  may 
be  retained  by  the  student,  and  be  published,  permission 
being  first  obtained  from  the  President 
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DIPLOMAS  AND   CERTIFICATES. 

The  Diploma  is  given  only  to  those  who  have  passed  all 
the  examinations  in  a  regular  course  and  is  signed  by  the 
President  and  Secretary  of  the  Board  of  Trustees  and  by 
the  Faculty  of  the  University.  For  all  the  partial  courses 
a  certificate,  signed  by  the  President  and  the  Secretary  of 
the  Faculty,  is  given  showing  what  the  student  has  accom- 
plished. 

GRADUATE  STUDENTS. 

Graduate  students  wishing  to  remain  a  year  or  more  and 
pursue  a  course  of  study  as  candidates  for  another  Degree 
may  do  so  with  the  sanction  of  the  Faculty.  Those  wish- 
ing to  take  special  courses  of  study  will  be  afforded  every 
facility  for  so  doing. 

POST  GRADUATE  DEGREES. 

M.  A. 

The  Faculty  will  recommend  for  the  Degree  of  Master  of 
Arts  any  Candidate,  otherwise  properly  qualified,  who, 
after  taking  at  this  University  the  Degree  of  Bachelor  of 
Arts,  shall  pursue,  for  at  least  one  year  at  this  University, 
or  two  years  elsewhere,  a  course  of  liberal  study  prescribed 
bjT  the  Faculty  in  at  least  two  departments,  pass  a  satis- 
factory examination  in  the  same  and  present  a  satisfactory 
Thesis. 

m.  s. 

The  Faculty  will  recommend  for  the  Degree  of  Master  of 
Science  any  Candidate,  otherwise  properly  qualified,  who, 
after  taking  at  this  University  the  Degree  of  Bachelor  of 
Science,  or  any  Degree  in  the  School  of  Technology,  shall 
pursue,  for  at  least  one  year  at  this  University,  or  two  years 
elsewhere,  a  course  of  study  prescribed  by  the  Faculty  in  at 
least  two  departments,  pass  a  thorough  exaniinatiou  in  the 
same  and  present  a  satisfactory  Thesis. 
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Ph.  D. 


The  Faculty  will  recommend  for  the  Degree  of  Doctor  of 
Philosophy  any  Candidate,  otherwise  properly  qualified, 
who,  after  taking  at  this  University  the  Degree  of  Master  of 
Arts  or  Master  of  Science,  shall  pursue,  for  at  least  one  year 
at  this  University,  or  two  years  elsewhere,  a  course  of  ad- 
vanced study  prescribed  by  the  Faculty,  in  at  least  two 
departments,  pass  a  thorough  examination  in  the  presence 
of  the  Faculty  in  the  same  and  present  a  satisfactory  Thesis 
giving  evidence  of  original  investigation. 

The  Candidate  shall  have  a  good  knowledge  of  Latin  and 
either  French  or  German. 

The  Theses  presented  by  Candidates  for  Post  Graduate 
Degrees  shall  be  retained  by  the  University. 

Applicants  for  any  of  these  degrees  will  be  required  to 
complete  the  prescribed  work  within  the  allotted  time. 
Special  action  of  the  Faculty  is  required  for  any  extension 
of  time. 

THE  UNIVERSITY  LIBRARY. 

The  Library  building  was  erected  by  the  Founder  of  the 
University  in  1877,  at  a  cost  of  One  Hundred  Thousand 
Dollars,  as  a  memorial  of  his  daughter,  Mrs.  Lucy  Packer 
Linderman,  and  during  the  same  year  more  than  Twenty 
Thousand  Dollars  were  contributed  by  her  family  and 
friends,  as  a  memorial  fund  for  the  purchase  of  books.  By 
the  will  of  the  Founder  of  the  University  a  fund  of  $500,000 
has  been  given  for  the  permanent  endowment  of  the  library. 

The  building  is  semi-circular  in  plan,  with  a  handsome 
facade  in  the  Venetian  style  of  architecture.  It  is  con- 
structed of  Potsdam  sandstone  with  granite  ornamentation. 
In  the  interior,  the  center  is  occupied  as  a  reading  space, 
fifty  by  forty  feet,  from  which  radiate  the  book  cases,  ex- 
tending from  floor  to  ceiling;  two  galleries  "affording  access 
to  the  upper  cases.  Shelf  room  is  now  provided  for  one 
hundred  and  sixty  thousand  volumes.  The  building  is 
thoroughly  fireproof,  well  lighted,  and  heated  by  steam. 
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Seventy-five  thousand  volumes  are  now  upon  the  shelves, 
including  many  extremely  valuable  works.  The  list  of 
periodicals  numbers  about  one  hundred  and  twenty-five, 
embracing  as  far  as  possible  all  departments  of  knowledge. 

The  Library  is  conducted  strictly  for  consultation,  and  is 
open  to  the  use  of  the  public;  both  of  which  conditions  are 
in  accord  with  the  terms  of  the  gift. 


REGULATIONS  OF  THE  LEHIGH  UNIVERSITY  LIBRARY. 

I.  The  Library  is  open  every  day,  except  Sundays  and 
Legal  Holidays,  from  8  A.  M.  until  10  P.  M.,  and 
on  Sundays  for  the  students  and  others  connected 
with  the  University  from  1.30  P.  M.  until  9.30  P.  M. 

II.  Admission  is  free  to  all  persons  over  16  years  of  age. 
III.  Readers  are  required  to  write  their  names  and  ad- 
dresses in  the  Daily  Register  of  the  Library.  They 
also  write  the  name  of  the  book  desired  upon  a 
Library  Card,  with  their  signatures,  and  present 
the  same  to  the  Director's  Clerk,  who  supplies  the 
book,  retaining  the  card  as  a  receipt.  Before  leav- 
ing the  Library,  readers  return  their  books  to  the 
clerk,  and  receive  their  cards. 

IV.  The  University  Professors  and  Instructors,  only,  are 

allowed  to  take  books  from  the  Library  Building. 
V.  No  person  is  allowed  to  enter  the  alcoves,  or  remove 
any  book  from  the  shelves,  without  permission  of 
the  Director. 

VI.  Readers  wishing  to  consult  the  more  valuable  illus- 
trated works  make  special  application    for   that 
purpose. 
VII.  In  taking  notes,  pencils,  and  not  pens  and  ink,  are  to 

be  used. 
VIII.  Audible  conversation  and  the  use    of   tobacco  are 
strictly  forbidden  in  any  part  of  the  Library. 

IX.  Any  person  not  conforming  to  these  Regulations,  will 
be  denied  the  privilege  of  the  Library. 


THE    LEHIGH    UNIVERSITY.  85 

X.  Any  person,  who  defaces,  in  any  way,  any  book, 
magazine  or  paper,  or  the  furniture,  or  any  portion 
of  the  building,  in  addition  to  being  deprived  of 
the  privileges  of  the  Library,  will  be  prosecuted 
according  to  law. 


OBSERVATORY. 

By  the  liberality  of  Robert  H.  Sayre,  Esq.,  one  of  the 
Trustees  of  the  University,  an  Astronomical  Observatory 
was  erected  on  the  University  grounds,  and  placed  under 
the  charge  of  the  Professor  of  Mathematics  and  Astronomy. 

Tn  the  dome  of  the  Observatory  is  mounted  an  Equatorial 
Telescope,  of  six  inches  aperture,  by  Alvin  Clark  &  Sons. 
The  west  wing  contains  a  superior  Sidereal  Clock,  by  Wm. 
Bond  &  Sons;  a  Zenith  Telescope,  by  Blunt,  and  a  Field 
Transit,  by  Stackpole.  There  is  also  a  Prismatic  Sextant, 
by  Pistor  &  Martins. 

Students  in  Practical  Astronomy  receive  instruction  in 
the  use  of  the  instruments  and  in  actual  observation. 

The  grounds  upon  which  the  Observatory  stands,  consist- 
ing of  seven  acres  of  land  adjoining  the  original  grant,  was 
presented  to  the  University  by  Charles  Brodhead,  Esq.,  of 
Bethlehem. 

An  advanced  course  in  Astronomy  and  the  higher 
Analysis  has  been  established,  requiring  two  years  for  its 
completion.  It  is  adapted  to  the  attainments  of  the  grad- 
uates of  this  University,  but,  is  open  to  any  one  who  may 
be  prepared  to  pursue  it. 

This  course  embraces  the  following  subjects: 

First  Year. — Spherical  Astronomy.  Theory  of  Instru- 
ments.    Method  of  Least  Squares.     Numerical  Calculus. 

Second  Year.  —  Celestial  Mechanics.  Interpolation  and 
Quadrature.     Computation  of  Orbits  and  Perturbations. 

During  the  entire  course  the  student  will  have  ample 
opportunity  to  familiarize  himself  with  the  practical  work 
of  the  Observatory  and  Computing  Boom. 
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THE  PACKER  MEMORIAL  CHURCH, 
is  the  recent  and  munificent  gift  of  Mrs.  Mary  Packer  Cum- 
mings,  daughter  of  the  Founder  of  the  University.  It  is  a 
large  and  magnificent  Church,  richly  furnished  and  hand- 
somely appointed  in  every  particular.  There  is  no  more 
beautiful  Church  edifice  in  the  State  and  it  is  one  of  the 
noblest  in  all  the  land.  It  is  under  the  Rectorship  of  the 
Right  Reverend  Nelson  Somerville  Rulison,  D.D.,  Assistant 
Bishop  of  Central  Pennsylvania,  with  the  Chaplain  of  the 
University  as  Assistant. 

THE  UNIVERSITY  MUSEUM. 

In  addition  to  the  large  collection  illustrating  all  branches 
of  Industrial  Chemistry,  the  Museum  includes  collections 
in  Metallurgy,  Geology,  Zoology,  and  Archaeology. 

The  Metallurgical  Cabinet  already  includes  specimens 
illustrating  the  various  processes  for  obtaining  the  more 
common  metals. 

The  Zoological  Cabinet  includes  the  Werner  collection  of 
nearly  all  the  types  of  American  birds  -with  their  nests  and 
eggs,  and  the  Packer  collection  of  recent  shells. 

The  Geological  Cabinet  numbers  over  ten  thousand  speci- 
mens and  includes  the  Palaeontological,  Mineralogical, 
Petrographic  and  Economic  collections.  The  former  con- 
tains good  specimens  of  nearly  all  the  common  genera.  The 
Mineralogical  division  includes  the  Keini  and  Roepper  col- 
lections— the  latter  being  especially  complete  and  valuable 
from  a  crystallographic  stand-point.  The  Petrographic 
division  numbers  several  thousand  specimens  and  besides 
including  numerous  varieties  of  nearly  all  the  rocks  of  the 
globe,  contains  a  duplicate  set  from  the  collection  of  the 
Second  Geological  Survey  of  this  State.  The  Economic 
division  was  formed  and  donated  by  Dr.  James  P.  Kimball, 
Director  of  the  Mint,  and  formerly  Professor  of  Economic 
Geology. 

The  Cummings  Archaeological  Cabinet  numbers  three 
thousand  specimens  and  includes  Dr.  Stubbs'  Collection  of 
Indian  relics,  weapons,  and  utensils. 
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THE  CHEMICAL  AND  NATURAL  HISTORY  SOCIETY 
OF  THE  LEHIGH  UNIVERSITY. 

This  Society  was  organized  in  the  Fall  of  1871,  as  "  The 
Chemical  Society,"  but  was  afterwards  expanded,  as  its 
present  title  indicates,  and  admits,  by  election,  students 
from  all  departments  of  the  University. 

The  collections  of  Botanical  and  Zoological  Specimens 
belonging  to  the  Society,  are  already  important.  During 
the  past  years  persons  have  been  sent  to  Texas  and  Brazil 
to  collect  specimens  for  these  cabinets. 

The  Society  has  organized  and  maintained  several  courses 
of  public  scientific  lectures. 

Among  the  honorary  members  of  the  Society  are  more 
than  one  hundred  of  the  most  distinguished  scientists  in 
Europe  and  the  United  States. 

The  annual  address  was  delivered  by  Prof.  Ira  Remsen, 
on  June  16,  upon  "  The  Relations  between  Chemical  Science 
and  Chemical  Industry." 

THE  ENGINEERING  SOCIETY. 
This  society  was  organized  in  1873,  and  admits,  by  elec- 
tion, students  in  the  Junior  and  Senior  Classes.  Its  meet- 
ings are  held  fortnightly.  At  these,  papers  relating  to 
engineering  subjects  are  read  and  discussed.  It  issues 
quarterly  "The  Journal  of  the  Engineering  Society"  to 
which  the  members  and  others  contribute. 

THE  MINING  CLUB. 
This  was  organized  in  1883  and  takes  from  the  Junior, 
Senior,  and  Post    Senior  Classes,   those  members  of  the 
Mining  School  who  excel  in  their  studies  or  in  practical  ex- 
perience in  the  subjects  of  the  course. 

THE  ELECTRICAL  ENGINEERING  SOCIETY 
was  organized  in  November,  1887,  by  students  in  the  Ad- 
vanced Course  in  Electricity.     Its  object  is  to  supplement 
the  regular  work  of  the  department  by  the  study  and  dis- 
cussion of  electrical -subjects. 
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THE  AGORA 

is  a  Literary  Society  which  meets  semi-monthly— only 
students  in  the  Course  of  General  Literature  are  eligible  to 
membership. 

THE  ATHENiEUM. 
is  also  a  Literary  Society  whose  active  membership  is  con- 
fined, to  the  Sophomore   Class.      The  meetings  are  held 
weekly. 

THE  UNIVERSITY  GUILD 

is  a  Society  for  the  promotion  of  the  religious,  mental, 
moral  and  social  life  of  the  students  of  the  University. 
The  Right  Reverend,  the  Assistant  Bishop  of  Central 
Pennsylvania,  is  Honorary  President  and  the  Chaplain  of 
the  University,  Honorary  Vice-President.  Its  meetings  are 
held  fortnightly  at  the  residence  of  the  Chaplain.  It  is  an 
active  and  flourishing  society  of  important  and  growing 
influence. 

FOUNDER'S    DAY. 

On  the  second  Thursday  of  October  of  each  year  Com- 
memorative Exercises  are  held  in  honor  of  the  Founder  of 
the  University. 

WASHINGTON'S    BIRTHDAY. 

This  day  is  observed  as  a  holiday. 

On  Wednesday,  February  22,  1888,  exercises  were  held  in 
the  Chapel,  and  orations  were  delivered  by  Messrs.  Morrow, 
Campbell,  Farwell,  Throop  and  Atkinson. 

UNIVERSITY  SERMON. 

This  sermon  is  preached  on  the  Sunday  before  University 
Day. 

The  Rev.  Samuel  D.  McConnell,  D.D.,  was  the  preacher 
on  Sunday,  June  17,  1888,  in  the  Memorial  Church. 
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THESES. 

Theses  on  the  following  subjects  were  prepared  by  the 
graduating  class  of  1888. 

"Hydraulic  Forging  Machine." 

Charles  Lambert  Addison. 

11  Mechanical  Refrigeration." 

George  Reade  Baldwin. 

"Four  American  Centennials." 

Charles  Lincoln  Banks. 

"The  Use  of  the  Gradienter,  and  the  Precision  of  Grad- 
ienter  Measurements." 

Edmund  A.  Bates. 

"  A  Review  of  the  Pratt  Truss  Skew  Bridge,  Pennsylvania 
Railroad,  near  Pottsville,  Pa." 

William  Donaldson  Beatty. 

"  Review  of  the  Iron  Highway  Bridge  over  the  Schuylkill 
River  at  Royersford,  Pa." 

Hubert  Alexander  Bonzano. 

"The  Discharge  and  Mean  Velocity  of  the  Lehigh  River, 
at  Different  Stages  of  Water." 

William  Bradford. 

"Experiments  on  the  Radiation  of  Heat  from  Locomotive 
Boilers. ' ' 

Adolph  Theodore  Bruegel. 

"  Computations  of  Earthwork  in  Railroad  Location." 
Charles  Noble  Butler. 
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1 '  Economic  Location  of  Radebaugh  Branch,  S.  W.  Pa.  Ry. 
with  Designs  for  the  Required  Structures." 

Morton  Lewis  Byers. 

"Design  for  a*  Radial  Drill." 

John  Jesse  Clark. 

11  The  Water  Supply  of  Reading,  Pa." 

George  Philip  Coxxard. 

11  The  Friedensville  Zinc  Mines  as  a  Water  Supply  of  the 
Bethlehems,  with  Estimates  of  the  Costs." 

Reuben  Daniels. 

11  Design  of  a  Steel  Highway  Bridge, .with  Specifications." 
George  Herschel  Davis. 

"The  Canal  and  Slack  Water  Navigation  of  the  Schuylkill 
River." 

William  Schaff  Davis. 

11  The  Coal  Cars  of  the  Lehigh  Valley  Railroad." 
Philip  Hoffecker  De  Witt. 

"  An  Investigation  of  Retaining  Walls." 
Manuel  Victor  Domeneck. 

"On  Coupling  the  Pittsburgh  Pumping  Engines." 
George  Patterson  Dravo. 

"The  Construction   and  Maintenance  of  Roads  within 
Twenty  Miles  of  Bethlehem." 

Charles  Wesley  Focht. 
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11  Design  for  a  Five-Ton  Portable  Crane." 
George  Steinman  Franklin. 

"Discussion  of  Lehigh  University  Precise  Triangulation 
with  Comparison  of  Astronomical  and  Geodetic  Co-ordi- 
nates of  the  Sayre  Observatory  Dome." 

Samuel  Wilson  Frescoln. 

' '  Precision  of  Stadia  Measurements. ' ' 
William  Gates,  Jr. 

"Analysis  and  Design  of  Valve  Gearing  and  Balanced 
Valve  for  Twenty  Horse  Power  High  Speed  Engine." 

James  Bolan  Glover. 
"  Design  for  a  Shaping  Machine." 

HUGHLETT    HARDCASTLE. 

"  Locomotives  with  Compound  Cylinders." 
George  Augustus  Hart. 

"  Switches,  Frogs  and  Crossings." 

Sterry  Henry  Jencks. 

"  The  Separation  of  the  Isometric  Amylic  Alcohols  formed 
by  Fermentation." 

Frederick  Hayes  Knorr. 

"  Forms  of  Railroad  Rails  and  their  Relation  to  the  forms 
of  Wheel  Flanges." 

James  Struthers  Mack. 

"  Construction  and  Investigation  of  Brinton  Ribbed  Arch, 

over  Turtle  Creek,  on  the  Pittsburgh  Division,  Pennsylvania 

Railroad." 

Charles  Donnell  Marshall. 
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"Masonry  Bridges  for  Railroad  Purposes." 
Howard  Hale  McClintic. 

1 '  Determination  of  Cylinder  Condensation  with  Analysis 
of  Experiments." 

Walter  Ashfield  McFarland. 

'•The  Analysis  of  a  Meteorite." 

Howard  Leo^ee  McIlyaixe. 

;'The  Future  Water  Supply  of  the  Bethlehems,  with  a 
Precise  Determination  of  the  Capacity  of  the  South  Beth- 
lehem Reservoirs.71 

Charles  Henry  Miller. 

''Plate  Girders  vs.  Stone  Arches." 

G-eorge  Philips  Miller. 

''The  Georges  Creek  &  Cumberland  Railroad  " 

JOHN    HOFF    MlLLHOLLAND. 

"Photography." 

Harlan  Sherman  Miner. 

"  Design  of  an  Hydraulic  Ingot  Crane." 
Harry  Semple  Morrow. 

The  Intense  Element  in  American  Literature." 

William  Lynville  Xeill. 

"The  Chemistry  of  Coal  Gas.  Water  Gas  and  Natural 
Gas." 

Howard  Segar  Xeiman. 
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"Discussion  of  Base  Line  Measurements  made  at  Lehigh 
University  in  1886  and  1887." 

Harry  Palmer. 

"A  Review  of  the  Water  Supply  of  Newark,  N.  Y." 
Charles  Jeremiah  Parker. 

"  The  Manufacture  of  Sulphuric  Acid  of  62°  Baume." 
Robert  Swain  Perry. 

"  The  Formation  of  Modern  Europe." 
Albert  Geo  roe  Rau. 

"  A  Review  of  Inter-Oceanic  Canal  Schemes." 
Clarence  Elmer  Raynoe. 

' '  A  Comparison  of  Economy  between  two  Systems  of 
Bridges  of  Three  Hundred  Feet  Span. ' ' 

William  Pemberton  Richards. 

' '  Slope  or  Stripping  ;  a  Comparison  of  the  Advantages  of 
these  two  Methods  of  Mining  Coal. ' ' 

Osmond  Rickert. 

"Plan  for  the  Separate  System  of  Sewage,  South  Beth- 
lehem, Pa." 

Eugene  Hicks  Shipman. 

"  Comparison  of  Three  Locomotive  Valve  Gears." 
William  Alonzo  Stevenson. 

"Design  for  an  Open-Side  Planer." 

Wilmer  Marshall  Webb. 
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"  Design  of  a  Wrought-Iron  Deck  Bridge  of  96'  9"  span, 
and  a  Comparison  with  a  Through  Bridge  of  the  same 
length." 

Harvey  Musser  Wbtzell. 

11  Review  of  the  Chesapeake  &  Delaware  Canal." 
Winter  Lincoln  Wilson. 

"  Design  of  a  Steel  Railroad  Bridge  and  a  Comparison 
with  a  Wrought-Iron  Bridge  of  the  same  Span." 

Edward  Benjamin  Wiseman. 

''Review  of  Japanese  Railways  based  upon  Wellington's 
Economic  Theorj^  of  Railroad  Location." 

Shuntaro  Yamaguchi. 

11  Comparison  of  Six  Cantilever  Trusses  of  Equal  Span." 
Luther  Reese  Zollinger. 


THESES  FOR  THE  DEGREE  OF  E.M. 

u  Heat  Requirement  of  an  Anthracite  Blast  Furnace." 
Frank  Fielding  Amsden. 

1 '  Review  of  the  Method  of  Preparing  Anthracite  Coal  at 
Lyken's  Valley." 

Robert  Webb  Barrell,  B.M. 

"  A  Review  of  the  South  Welsh  Method  of  Copper  Smelt- 
ing as  practiced  by  the  Baltimore  Copper  Smelting  &  Rolling 
Company." 

Henry  Benjamin  Charles  Nitze,  B.S. 
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"The  Clapp-Griffiths  Process." 

Francis  William  Burchal  Pile,  B.S. 

"  The  Manufacture  of  Charcoal  and  Wood  Alcohol." 
Rurus  King  Polk,  B.S. 

"Discussion  and  Calculations  for  an  Hydraulic  Crane." 
William  Richard  Sattler,  M.E. 

"  A  determination  of  the  best  method  for  the  treatment 
of  Cerro  de  Pasco  Silver  ore,  with  an  account  of  the  mines." 
Theodore  Stevens,  B.M. 

"  A  Review  of  the  Lykens'  Valley  Electric  Motor." 
Harry  Harkness  Stoek,  B.S. 

"On  the  Classification  and  Determination  of  the  Plagio- 
clases,  with  Special  Reference  to  Szabo's  Method,  and  the 
Optical  Examination  according  to  Max  Shuster." 
Henry  Augustus  Julius  Wilkins,  B.S. 

"  Bessemer  Converter  Linings." 

Frank  Williams,  B.S. 


UNIVERSITY  DAY. 

This  day  is  the  last  of  the  academic  year  and  falls  in  1889 
on  the  third  Thursday  in  June.  On  this  day  orations  are 
delivered  by  members  of  the  Graduating  Class,  and  Degrees 
are  conferred. 

EXERCISES  ON  JUNE  ax,  1888. 

Reading  of  Scripture  and  Prayer  by  the  Rt.  Rev.  M.  A. 
de  Wolfe  Howe,  D.D.,  LL.D.,  Bishop  of  the  Diocese. 

Salutatory  Oration. — "A  Lesson  from  Rip  Van  Winkle." 

•  Albert  George  Eau. 
9 
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Oration. — "  Our  Twin  Curses  of  Idleness  and  Overwork.'' 
James  Bolax  Glover. 

Oration. — ' '  Competition. ' ' 

Robert  Browne  Honbtman. 

Oration.  —  ''  The  Philosopher's  Stone." 

Harlan  Sherman  Mixer. 

Valedictory  Oration. 

Samuel  Wilson  Frescoln. 

Award  of  the  Wilbur  Scholarship  to 

Aaron  Howell  Van  Cleve 

of  Easton,  Pa.,  first  in  rank  in  the  Sophomore  Class. 

The  Wilbur  Prizes  were  awarded  as  follows  : 

Sophomore  Class,  Modern  Languages, 
George  Edward  Wendle. 

Freshman  Class,  Mathematics, 
Walter  Forstall, 
Domingo  Anthony  Usina. 
Robert  Schmitz. 

Freshman  Class,  Free  Hand  Drawing, 
Benjamin  William  Homans, 
John  Zollinger  Miller. 

Award  of  Certificates  for  the  Advanced  Course  in  Electricity. 
The  following  degrees  were  conferred : 

B.S. 

Charles  Lincoln  Banks, 
William  Lynville  Xeill, 
Albert  George  Rai\  • 
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C.E. 
Edmund  A.  Bates, 
William  Donaldson  Beatty, 
Hubert  Alexander  Bonzano, 
William  Bradford, 
Charles  Noble  Butler, 
Morton  Lewis  Byers, 
George  Philip  Connard. 
Reuben  Daniels, 
George  Herschel  Davis, 
William  Schaff  Davis, 
Philip  Hoffecker  DeWitt, 
Manuel  Victor  Domenech, 
Charles  Wesley  Focht, 
Samuel  Wilson  Frescoln, 
William  Gates,  Jr., 
Sterry  Henry  Jencks, 
James  Struthers  Mack, 
Howard  Hale  McClintic, 
Charles  Donnell  Marshall, 
Charles  Henry  Miller, 
George  Philips  Miller, 
John  Hoff  Millholland, 
Harry  Palmer, 
Charles  Jeremiah  Parker, 
Clarence  Elmer  Raynor, 
William  Pemberton  Richards, 
Osmond  Rickert, 
Eugene  Hicks  Sherman, 
Harvey  Musser  Wetzel, 
Winter  Lincoln  Wilson, 
Edward  Benjamin  Wiseman, 
Shuntaro  Yamaguchi, 
Luther  Reese  Zollinger. 

m.e. 
Charles  Lambert  Addison, 
George  Reade  Baldwin, 
Adolph  Theodore  Bruegel, 
John  Jesse  Clark, 
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greorge  patterson  dravo, 
Francis  Rouad  Dravo, 
greorge  steinman  franklin, 
James  ,  Bolan  Glover, 
hughlett  hardoastle, 
George  Augustus  Hart, 
Walter  Ashfield  McParland, 
Harry  Semple  Morrow, 
William  Alonzo  Stevenson, 
Wilmer  Marshall  Webb. 

B.s. 

(In  Mining  and  Metallurgy.', 

Louis  Prevost  Gaston, 
Robert  Browne  Honeyman, 
Alfred  Eli  Lewis,  Jr., 
Francis  William  Birchal  Pile, 
Wyndham  Harvey  Stokes. 

a.c. 

s 

Frederick  Hayes  Knorr, 
Howard  Leoser  McIlvain, 
Harlan  Sherman  Miner, 
Howard  Segar  Neiman, 
Robert  Swain  Perry. 

E.M. 
Robert  Webb  Barrell,  B.  M., 
Henry  Benj.  Chas.  Nitze,  B.  S., 
Francis  William  Burchal  Pile,  B.S. 
Rufus  King  Polk,  B.  S., 
Theodore  Stevens,  B.  M., 
Harry  Harkness  Stoek,  B.  S., 
Henry  A_ug.  Julius  Wilkens,  B.  S., 
Frank  Williams,  B.  S. 

The  Benediction  was  then  pronounced  by  the  Bishop. 

THE  WILBUR  SCHOLARSHIP. 
This  Scholarship  was  founded  in  1872  by  E.  P.  Wilbur, 
Esq.,  of  South  Bethlehem,  and  is  the  sum  of  $200  awarded 
annually  to  the  student  in  the  Sophomore  Class  having  the 
b  >st  record. 
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THE  ALUMNI   SCHOLARSHIP. 

The  Alumni  Association  of  the  University  has  established 
a  Scholarship  of  the  value  of  $250  per  annum,  subject  to 
the  following  conditions : 

1.  That  the  Scholarship  shall  only  be  awarded  to  a  student 
really  in  need  of  it. 

2.  That  the  Scholarship  shall  not  apply  to  the  first  year 
of  any  student's  course ;  he  must  without  this  aid  have 
gone  through  one  year,  and  must  be  prepared  to  start  the 
second  year  free  from  all  conditions. 

3.  That  the  Scholarship  shall  not  be  continued  to  a 
student  who  shall  at  any  time  during  his  course  carry  any 
condition  over  eight  weeks  beyond  the  date  of  the  exami- 
nation in  which  he  failed. 

Subject  only  to  the  above  conditions  the  disposal  of  the 
fund  shall  until  otherwise  directed  be  in  the  hands  of  the 
President  of  the  University. 

WILBUR  PRIZE. 

By  the  generosity  of  E.  P.  Wilbur,  Esq.,  a  fund  has  been 
established  yielding  an  annual  income  of  $100,  for  distribu- 
tion in  prizes  as  the  Faculty  shall  determine. 

ALUMNI  PRIZES  FOR  ORATORY. 

The  ' '  Alumni  Association  of  the  Lehigh  University  ' '  has 
established  an  Annual  Sum  of  Fifty  Dollars,  to  be  dis- 
tributed as  prizes  for  excellence  in  Oratory,  subject  to  the 
following 

REGULATIONS. 

1.  The  Contest  shall  be  held  on  the  22d  day  of  February, 
or  on  the  day  designated  by  the  University  to  commemorate 
the  birthday  of  Washington. 

2.  There  shall  be  a  first  prize  of  $25,  a  second  of  $15,  and 
a  third  of  $10. 

3.  To  entitle  one  to  be  a  competitor  he  must  be  a  member 
of  the  Junior  Class,  taking  a  regular  course. 
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4.  Subjects  for  the  oration  shall  be  announced  at  the 
beginning  of  the  first  Term  of  every  year  and  upon  one  of 
these,  each  competitor  shall  write  an  oration  not  to  exceed 
eight  minutes  in  delivery. 

5.  Each  oration  shall  bear  upon  its  first  page  a  fictitious 
name  or  motto,  and  shall  be  accompanied  by  a  sealed 
envelope,  which  shall  be  superscribed  with  the  same  name 
or  motto,  and  an  address  by  which  it  may  be  reclaimed. 
The  envelope  shall  contain  the  real  name  and  address  of  the 
writer,  with  the  declaration  that  the  oration  is  his  own 
original  work.  The  examiner,  having  adopted  a  standard 
of  excellence,  may  reject  any  or  all  of  the  orations  pre- 
sented which  do  not  attain  to  this  standard  ;  of  such  as  do 
—should  they  be  sufficient  in  number — the  best  six  shall  be 
chosen,  and  their  envelopes  opened.  The  others  shall  be 
returned  to  the  address  given  with  their  envelopes  un- 
opened. 

6.  The  Executive  Committee  of  the  Alumni  Association, 
or  a  committee  of  not  fewer  than  three  to  be  appointed  by 
them,  shall  hear  the  competitors,  whose  oration  shall  have 
been  approved,  and  the  awards  shall  be  made  by  a  majority 
of  these  Judges. 

7.  In  awarding  the  prizes  the  judges  shall  consider  both 
the  literary  merits  and  the  delivery  of  each  oration. 

8.  These  rules  are  subject  to  amendment  by  the  Faculty. 

At  the  last  contest,  the  First  Prize  was  awarded  to 

WlELIAM   DOEEOWAY   FAEWELL, 

the  Second,  to 

Pearce  Atkinson, 

and  the  Third,  to 

John  Thomas  Morrow. 

The  next  contest  will  take  place  February  22,  1889. 
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ENTRANCE  EXAMINATION   PAPERS. 

Used  at   the  Examination  in  1888. 

[Requests  for  other  examination  papers  than  those  herein  printed 
can  not  be  granted.] 

I.— ENGLISH  GRAMMAR. 

1.  When  are  words  said  to  be  "derivative11  and  when 
"  compound®"     Give  examples  of  each. 

2.  What  classes  of  words  are  compared  ?  Give  examples 
of  the  regular  comparison  of  words  both  by  prefixes  and 
suffixes  ;  also,  of  irregular  comparison ,  and  of  words  of  the 
same  classes  which  do  not.  admit  of  comparison. 

3.  What  are  the  names  of  the  different  classes  of  pro- 
nouns ? 

4.  What  particular  pronouns  are  varied  in  form  to  denote 
gender  ? 

5.  Write  sentences  in  which  the  relative  who,  which, 
what  and  that  are  properly  used. 

6.  What  is  meant  by  case  in  nouns  and  pronouns? 

7.  What  properties  (or  modifications,  attributes,  etc.,) 
have  verbs  ? 

8.  What  is  mood  ?  tense  ? 

9.  What  moods  can  not  be  used  in  interrogative  sentences? 

10.  What  tenses  can  be  formed  without  auxiliaries  ? 

11.  Give  the  second  person  singular  of  the  verb  be  in  the 
several  moods  and  tenses. 

12.  What  class  of  verbs  admit  of  the  passive  form,  and 
of  which  principal  part  and  which  auxiliary  verb  is  this 
form  constructed  ?  Give  the  first  person  singular  passive 
of  the  verb  see,  in  each  of  the  moods  and  tenses. 

13.  What  are  the  principal  parts  of  the  following  verbs  : 
lay,  lie,  lead,  make,  ride,  see,  sivim,  write  ? 

14.  Of  what  does  svntax  treat  ? 
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15.  In  the  clause,  "  If it  be  proved  against  an  alien,"  etc., 
in  what  mood  is  the  verb,  and  why? 

16.  Parse  "  only  "  in  the  phrase,  "  Of  the  duke  only." 

17.  What  is  the  principal  or  leading  clause  in  the  sentence, 
"///.  which  predicament  I  say  thou  standlst." 

18.  Parse  "which"  in  the  same  sentence. 

19.  Give  the  principal  parts  of  "say"  and  " stand? st." 

20.  Parse  the  verb  in  "Thou  hast  incurred  the  danger," 
giving  the  voice  mood,  tense,  person,  number,  subject,  and 
rule  of  syntax. 

21.  Change  the  quotation  in  question  number  20  to  the 
passive  form. 

22.  Parse  "down"  in  the  sentence,  "Down,  therefore,  and 
beg  mercy  of  the  duke,"  giving  particulars  required  in 
question  number  20. 

23.  In  what  case  is  "  mercy,"  and  why? 

24.  Parse  "  therefore." 

II.— GEOGRAPHY. 

1.  Give  the  courses  of  the  following  rivers  and  the 
States  through,  or  on  the  border  of  which  they  flow : 
Connecticut,  Arkansas,  and  Tennessee. 

2.  Bound  Georgia,  New  York,  Colorado,  and  give  the 
capital,  principal  rivers  and  mountains  of  each. 

3.  In  what  States  and  where  are  the  following  :  Austin, 
Baton  Rouge,  Olympia,  and  Augusta  ? 

4.  Through  what  States  would  a  straight  line  from 
Salem,  Oregon,  to  Key  West,  Florida,  pass  ? 

5.  Xame  and  locate  the  Capitals  of  Illinois,  Mississippi, 
Florida,  North  Carolina,  and  Rhode  Island  ? 

6.  Through  what  waters  would  you  sail  westward  from 
San  Francisco  to  New  York,  via  Singapore  and  the  Cape 
of  Good  Hope  ? 

7.  Xame  and  locate  the  principal  cities  of  Hungary, 
Saxony,  China,  New  South  Wales,  and  Scotland. 

8.  Bound  the  following  :  Mexico,  Peru,  Italy,  Persia, 
and  Siberia. 
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9.  Locate  the  following  :  Copenhagen,  Glasgow,  Mos- 
cow, Alexandria,  and  Bombay. 

10.  Locate  the  Euphrates,    Isthmus  of   Corinth,   North 
Sea,  Don,  and  Straits  of  Gibraltar. 

III.— UNITED  STATES  HISTORY. 

1.  Give  the  leading  events  in  the  early  history  of  New- 
York. 

2.  When  and  where  did  the  second  continental  congress 
meet,  what  were  its  principal  dispositions  in  behalf  of 
the  army  and  navy?  Give  the  names  of  some  of  the 
most  distinguished  men  of  that  body. 

8.  When  and  where  did  the  federal  convention  meet  ? 
Who  presided  over  it  ?    What  were  the  results  ? 

4.  Give  the  leading  events,  domestic  and  foreign,  of  the 
two  terms  of  Monroe's  administration. 

5.  What  were  the  provisions  of  the  Fugitive-Slave  Law  ? 
What  was  its  worst  provision  ?    What  its  effect  ? 

6.  What  was  the  federal  policy?  What  was  the  con- 
dition of  the  South  at  Lincoln's  inauguration? 

7.  What  were  the  leading  events  during  the  second 
term  of  Grant's  administration? 

8.  How  are  disputed  elections  decided  ?  May  any  of  the 
proceedings  of  Congress  be  kept  secret?  May  either  branch 
adjourn  without  the  consent  of  the  other? 

9.  How  are  the  States  protected  ? 

10.  Who  has  power  to  enforce  the  XI Vth  amendment  ? 

IV.— ARITHMETIC. 

1.  (a)  Give  definition  of  an  integer  ;  a  prime  number  ; 
a  prime  factor. 

(6)  What  is  the  greatest  common  divisor  of  two  num- 
bers ?    The  least  common  multiple  ? 

(c)  Explain  process  of  subtracting  fractions  ;  of  reduc- 
ing a  common  fraction  to  a  decimal ;  of  reducing  a  decimal 
to  a  common  fraction. 
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2.  (a)  Give  number  of  square  rods  in  an  acre  ;  number 
of  cubic  feet  in  a  cord  of  wood  ;  number  of  pints  in  a  dekali- 
tre. 

(6)  What  is  percentage?  What  are  discount  and 
bank  discount?    What  is  real  estate  ? 

(c)  What  is  ratio?  What  is  a  proportion?  What  are 
the  assets  and  liabilities  of  a  firm  ? 

3.  [2  .  ¥  —  1.019  +*']-*-  [516.04  —  ¥  -f-  .002]  Reduce 
to  decimal,  and  explain  rule  for  position  of  decimal  point. 

4.  If  distance  from  the  Sun  Hotel  to  Packer  Hall  is  1| 
miles,  what  is  the  number  of  kilometres  ?    Of  centimetres  ? 

5.  Find  interest,  discount,  and  bank  discount  on  $416.03 
for  60  days,  at  7 J  %. 

6.  A  miller  mixes  18  bushels  of  wheat  at  $1.44  with  6 
bushels  at  $1.32,  6  bushels  at  $1.08,  12  bushels  at  $0.84.  What 
will  be  his  gain  per  bushel  if  he  sells  the  mixture  at  $1.50  ? 

7.  A  square  field  contains  1,016,064  sq.  feet.  What  is  the 
length  of  a  side  expressed  in  metres  ? 


V.— GEOMETRY. 

1.  (a)  Define  an  angle  ;  a  right  angle  ;  an  oblique  angle  ; 
a  straight  line. 

(6)  Define  a  plane ;  diedral  angle  ;  plane-angle  of 
diedral  angle  ;  convex  polyedral  angle. 

(cj  Define  a  geometric  locus,  and  give  three  examples 
of  loci. 

2.  (a)  Define  similar  polygons  ;  a  regular  polygon.  State 
relation  of  areas  of  similar  polygons. 

(6)  Under  what  conditions  will  two  triangles  be  simi- 
lar?   Under  what  conditions  will  they  be  equal  ? 

(c)  State  the  various  conditions  under  which  a  quad- 
rilateral is  a  parallelogram. 

3.  Two  triangles  are  equal  when  the  three  sides  of  the 
one  are  respectively  equal  to  the  three  sides  of  the  other. 

4.  The  medial  lines  of  a  triangle  meet  in  a  point. 

5.  At  a  given  point  on  the  circumference  to  draw  a  tan- 
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gent  to  the  circle.     From  a  given  point  without  to  draw  a 
tangent  to  a  circle. 

6.  If  through  a  fixed  point  in  the  plane  of  a  circle  a  chord 
is  drawn,  the  product  of  its  two  segments  is  the  same  re- 
gardless of  its  direction. 

7.  Show  how  to  construct  a  polygon  similar  to  a  given 
polygon  and  having  two-thirds  its  area. 

8.  Of  all  isoperimetric  polygons  having  the  same  num- 
ber of  sides  the  regular  polygon  is  a  maximum. 

9.  If  a  straight  line  is  perpendicular  to  each  of  two  lines 
at  their  intersection  it  is  perpendicular  to  their  plane. 

10.  The  acute  angle  which  a  line  makes  with  its  own  pro- 
jection on  a  plane  is  the  least  angle  which  it  makes  with 
any  line  of  the  plane. 

VI.— ALGEBRA. 

1.  (a)  Give  definitions  of  quantity  ;  mathematics  ;  alge- 
bra. 

'(b)  What  are  factors  ?  What  is  a  monomial  ?  A  poly- 
nomial ? 

(c)  What  is  the  reciprocal  of  a  quantity  ?  What  is  the 
reciprocal  of  zero  ? 

2.  (a)  Explain  process  of  dividing  one  polynomial  by 
another. 

(6)  What  is  a  prime  quantity?  What  is  the  least 
common  multiple  of  two  or  more  quantities  ? 

3.  (a)  What  is  the  degree  of  an  equation?  What  is  an 
identical  equation. 

(6)  Explain  process  of  elimination  by  comparison. 

(c)  Show  that  every  equation  of  the  second  degree 
containing  only  one  unknown  quantity  can  be  reduced  to 
the  form  x2  -f  px  =  q. 

4.  Reduce  the  following  fractions  to  their  simplest  form  : 

a  -f  6  +  - 

4os       a2  —  xl       be  -f  bx  a 

x  -, „  X 


Sbt/       e'-  —  x2       a2  —  ax  ,    ,        a- 

b 
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5.  Solve  the  following  equations  : 

1     ,      !  1  7  x  i  dx    ,     O    ,.         A 

ho 5~  =  o'  X \-  Sab  =  0. 

x        2a       3x       3  a  e 

6.  The  hour  and  minute  hand  of  a  eloek  are  together  at 
noon  ;  when  are  they  next  together  ? 

7.  Solve  the  following  equations  : 


(  ox  —  33,?/  =    0.  j 


8.  Reduce  to  the  following  equivalent  expressions  having 
rational  denominators  : 
8  —  5  x/"2  1_  1  a  -f  6  V~l 


f  T 

1 

- 

+ 

a. ' 

X 

.7 

1 

1 

.    S 

+ 

g 

6. 

1 

1 

+ 

c. 

u 

2 

3-2v/2     x  +  vAr2  —  1        3  —  ,/  a;2  —  1     a  —  b  y/  —  1 
9.  Solve  the  following  equations  : 


x    .    a 


o 


s/2x  —  Sa  +  x/  2z  =  3  x/a,  -  +  -  —  -  =  0. 

10.  Solve  the  following  equations  : 

f  X(V  +  z)  =  <*  I 
z*  -f  a;5  =  1056,  J  V(T    \   z\ —.  h  [ 


VII  —PHYSICS. 

Note. — The  examination  in  Physics  must  be  passed  in 
June  or  September  of  that  year  in  which  the  candidate  pro- 
poses to  enter,  the   University. 

1.  Define  (a)  Energy. 

(6)  Coefficient  of  expansion. 

(c)  Erg. 

(d)  Index  of  refraction. 

(e)  Watt. 

2.  Give  the  laws  of  motion. 
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3.  What  weight  can  be  lifted  with  a  screw  whose  threads 
are  \  inch  apart,  by  a  power  of  100  pounds  applied  at  the 
end  of  a  lever  which  describes  a  circumference  of  10  feet? 

4.  What  is  the  ratio  between  the  quantities  of  heat 
which  are  respectively  produced,  when  a  bullet  weighing 
50  grammes  and  having  a  velocity  of  500  metres,  and  a 
cannon  ball  weighing  40  kilogrammes  with  a  velocity  of 
400  metres,  strike  a  target  ? 

5.  How  much  lead  at  100°  C.  (the  specific  heat  of  which 
is  0.0314)  is  required  to  melt  10  pounds  of  ice  at  0°  C.  and 
raise  the  temperature  of  the  water  to  20°  C.  ? 

6.  A  volume  of  gas  measures  969  cubic  inches  at  25°  C. 
and  at  a  barometric  pressure  of  30  inches  ;  what  will  be  its 
vojume  if  the  temperature  is  raised  to  50°  C.  and  the  baro- 
metric pressure  changes  to  31  inches? 

7.  If  the  object  is  10  inches  from  a  convex  lens  and  the 
screen  when  the  image  is  sharply  defined  on  it,  is  80  inches 
from  the  lens,  what  is  the  focal  length  of  the  lens? 

8.  Describe  a  secondary  or  storage  battery. 

9.  What  is  meant  by  the  extra  current  in  an  induction 
coil  ? 

10.  If  a  battery  with  a  difference  of  potential  of  12  volts 
should  give  a  current  strength  of  0.6  amperes,  what  must 
be  the  internal  resistance  of  the  battery,  there  being  no 
appreciable  external  resistance? 

11.  Explain  (a)  Unit  strength  of  magnetic  pole. 

(6)  Unit  difference  of  magnetic  potential. 
(e)  Intensity  of  magnetic  field. 

(d)  Unit  strength  of  current. 

(e)  Unit  of  resistance. 

VIII. -LATIN. 

I.— GRAMMAR. 

1.  Decline  the  following  nouns,  marking  the  quantity  of 
the  penultimate  and  final  syllables  through  all  the  cases  ; 
ala,  genius,  pars,  conclave,  acus,  acres.  Give  the  gender  of 
each  noun,  with  rule  for  it. 
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2.  Decline  the  adjectives  acer  and  facilis ;  the  pronouns 
quidain  and  uter.  Compare  acer,  facilis,  felix,  mains.  Form 
adverbs  from  pulcher  and  prudens,  and  compare  them. 
How  do  you  express  in  Latin  five,  fifth,  and  five  times? 

3.  Give  the  principal  parts  of  the  following  verbs,  mark- 
ing the  quantity  of  all  the  syllables  :  sto,  torqueo,  cado, 
cazdo,  cedo,  ordior.  Inflect  the  Perfect  Subjunctive  Active 
of  cedo,  and  the  Present  Imperative  Passive  of  ordior, 
marking  the  quantities  throughout. 

4.  What  case  or  cases  follow  pudet,  fungor,  prcesum, 
doeeo  f  Translate  into  Latin  :  1.  He  asked  (rogo)  him 
whether  (num)  Caius  had  come  (venio).  2.  He  said  (dico) 
that  Caius  would  come.  3.  He  orders  (impero)  Caius  to 
come.  4.  He  was  hindered  (impedio)  by  Caius  from  {quo- 
minus)  coming.  5.  He  was  waiting  (opperior)  until  {dum) 
Caius  should  come.  5.  No  one  {nemo)  waited  who  was 
able  (possum)  to  come.  7.  If  he  had  waited,  I  should  not 
have  come.  8.  Would  that  (utinam)  Caius  would  come. 
9.  Do  not  come,  Caius. 

5.  State  where  each  of  the  following  forms  is  made,  and 
give  the  principal  parts  of  the  verb  to  which  it  belongs  : 
usserit,  vetaberis,  texitis,  s'previssent,  vinxeram,  md&ris, 
vlderis.  Form  the  III.  S.  Fut.  Pf.  Ind.  Act.  of  pare're; 
II.  P.  Perf.  Ind.  Act.  of  gignere;  II.  P.  Fut,  Ind.  Pass. 
of  capere;  I.  S.  Pres.  Subj.  Pass,  of  vocare ;  III.  P.  Imp. 
Subj.  Pass,  of  oblivisci;  III.  P.  Fut.  Imperat.  Pass,  of 
haurire  ;  the  Fut.  Inf.  Pass,  of  pre/mere;  the  Fut.  Part. 
Pass,  of  mittere.  Give  a  synopsis  of  potior.  Inflect  the 
active  voice  of  fefo  throughout. 

II.— CAESAR. 

Translate : 

1.  Milites  non  longiore  oratione  cohortatus  quam  uti  sua? 
pristinse  virtutis  memoriam  retinerent  neu  perturbarentur 
animo  hostiumque  impetum  fortiter  sustinerent,  quod  non 
longius  hostes  aberant  quern  quo  telum  adjici  posset,  proelii 
committendi  signuin  dedit.  Atque  in  alteram  partem  item 
cohortandi  causa  profectus  pugnantibus  occurrit.  Temporis 
tanta  fuit  exiguitas  hostiumque  tarn  paratus  ad  dimicandum 
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animus,  ut  non  inodo  ad  insignia  aecommodanda,  sed 
etiam  ad  galeas  mdnendas  scutisque  tegimenta  detrudenda 
tempus  demerit.—  B.  G.  II. 

2.  Quo  proelio  belluni  Venetorum  totiusque  orse  maritimse 
confectuni  est.  Nam  quum  omnia  juventus,  omnes  etiam. 
gravioris  petatis,  in  quibus  aliquid  eonsilii  aut  dignitatis 
fuit,  eo  convenerant,  turn  navium  quod  ubique  fuerat  in 
unum  locum  coegerant ;  quibus  amissis  reliqui  neque  quo 
se  reciperent  neque  quemadmodum  oppida  defenderent 
habebant.  Itaque  se  suaque  omnia  Caesari  dediderunt.  In 
quos  eo  gravius  Ceesar  vindicandum  statuit,  quo  diligentius 
in  reliquum  tempus  a  barbaris  jus  legatorum  conservaretur 
Itaque  omni  senatu  necato  reliquos  sub  corona  vendidit. — 
B.  G.  Ill 

III.— CICERO. 

Translate  : 

1.  Tertium  genus  est  setate  jam  affectum,  sed  tamen  exer- 
citatione  robustum,  quo  ex  genere  iste  est  Manlius,  cui 
nunc  Catilina  succedit :  sunt  homines  ex  eis  coloniis,  quas 
Sulla  constituit ;  quas  ego  universas  civium  esse  optimorum 
et  fortissimorum  virorum  sentio,  sed  tamen  ii  sunt  coloni, 
qui  se  in  insperatis  ac  repentinis  pecuniis  sumptuosius 
insolentiusque  jactarunt.  Hi  dum  sedificant  tamquam 
beati,  dum  praediis  leetis,  familiis  magnis,  conviviis 
apparatis  delectantur,  in  tantum  a3s  alienum  inciderunt,  ut 
si  salvi  esse  velint,  Sulla  sit  eis  ab  inferis  excitandus. — In 
Catilinam,  II.  9. 

2.  Quod  si  omnis  impetus  domesticorum  hostium,  depul- 
sus  a  vobis,  se  in  me  unum  convertit,  vobis  erit  videndum, 
Quirites,  qua  condicione  posthac  eos  esse  velitis,  qui  se 
pro  salute  vestra  obtulerint  invidiae  periculisque  omnibus  ; 
mihi  quidem  ipsi  quid  est  quod  jam  ad  vitae  fructum  possit 
adquiri,  cum  praesertim  neque  in  honore  vestro  neque  in 
gloria  virtutis  quidquarn  videam  altius,  quo  mihi  libeat 
ascend  ere  '?  —  In  Catilinam,  III,  12. 

Vobis,  condicione,  velitis,  obtulerint,  possit,  videam. 
What  does  Cicero  mean  by  Neque  in  honore  vestro  quidquarn. 
videam  altius  ? 
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IV.— VIRGIL. 

Translate : 

I.         C.  Muscosi  fontes  et  sonmo  mollior  herba, 
Et  qua?  vos  rara  viridis  tegit  arbutus  umbra, 
Solstitium  peeori  defen elite  :  iani  venit  a?stas 
Torrida,  iaui  laeto  turgent  in  palmite  gemmae. 

T.  Hie  focus  et  tsedse  pingues,  hie  plurimus  ignis 
Semper,  et  adsidua  postes  fuligine  nigri ; 
Hie  tantum  Borea?  curanius  frigora,  quantum 
Aut  numerum  lupus,  aut  torrentia  fluinina  ripas. 

Ed.  VII.,  45-5:2. 

I T.        Postera  iamque  dies  prime  surgebat  Eoo, 

Humentemque  Aurora  polo  dimoverat  umbram  : 
Cum  subito  e  silvis.  ruacie  confecto  suprema. 
Ignoti  nova  forma  viri  miserandaque  cultu 
Procedit  supplexque  manus  ad  litora  tendit. 
Bespicimus.     Dira  inluvies  inmissaque  barba, 
Consertum  tegumen  spinis  :  at  cetera  Graius, 
Et  quondam  patriis  ad  Troiam  missus  in  armis. 

Mn.  111. 

III.        Anna,  vides  toto  properari  litore  ?     Circum 
Undique  eonvenere  :  vocat  iam  carbasus  auras. 
Puppibus  et  laeti  uautse  inposuere  coronas. 
Hunc  ego  si  potui  tantum  sperare  dolorem, 
Et  perferre,  soror,  potero.     Miserse  hoc  tamen  unmn 
Exsequere,  Anna,  mihi :  solam  nam  perfidus  ille 
Te  colere,  arcanos  etiam  tibi  credere  sensus  : 
Sola  viri  mollis  aditus  et  tempora  noras  : 
I,  soror,  atque  hostem  supplex  adfare  superbum  : 

JEa.  TV.,  416^24. 

V. -SIGHT  READING. 

Translate  : 

1.  Civitatibus  maxima  laus  est  quam  latissime  circum  se 
vastatis  finibua  solitfidinea  habere.  Hoc  proprium  virtutis 
existimant,  expulsos  agris  rinitimoscedere  neque  quemquam 
prope  audere  consistere  :  simul  hoc  se  fore  tutiores  arbitran- 
tur  repentinse   incursionis  timore  sublato.     Quum  bellum 
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civitas  ant  illatum  defendit  aut  infert,  rnagistratus  qui  ei 
bello  prsesint  ut  vitse  necisque  habeant  potestatem  deligun- 
tur.  In  pace  nullus  est  communis  rnagistratus,  sed  principes 
regionum  atque  pagorum  inter  suos  jus  dicunt  controversi- 
asque  minuunt. — Caesar,  B.  O.,  VI. 

2.  Vixerat  M\  Curius  cum  P.  Decio,  qui  quinquennio 
ante  consulem  se  pro  re  publica  quarto  consulatu  devo- 
verat ;  norat  eundem  Fabricius,  norat  Coruncanius  :  qui 
quum  ex  sua  vita  turn  ex  eius,  quern  dico,  Decii  facto  iudi- 
cabant  esse  profecto  aliquid  natura  pulcrum  atque  prse- 
clarum  quod  sua  sponte  pefceretur  quodque  spreta  et  con- 
tempta  voluptate  optimus  quisque  sequeretur. — Cato  Major, 
XIII,  43. 

VI.— COMPOSITION. 

Write  in  Latin  : 

1.  When1  the  enemy2  saw3  that  the  damages,4  which 
they  had  hoped5  could6  not  be  repaired7  for  a  long8  time,9 
had  been  so 10  repaired  by  the  toil "  .of  a  few 12  days 13  that 
there  was  no  opportunity14  left15  for  a  sally,16  they  were 
eager17  for  the  original18  terms19  of  capitulation.20. 

1.  Ubl.  2.  Hostis.  8.  Video.  4.  Is.  5.  Spero.  6.  Possum.  7.  Reficio. 
8.  Longus.  9.  Spatium.  10.  Ita.  U.  Labor.  12.  Paucus.  13.  Dies.  14. 
Locus.  15.  Relinquo.  16.  Eruptio.  17.  Recurro.  18.  Idem.  19.  Con- 
ditio.   20.  Deditio. 

VII.— HISTORY, 

1.  The  life  of  C.  Julius  Caesar. 

2.  Laws  that  are  landmarks  in  Roman  History. 

3.  Mention  any  reasons  that  occur  to  you  (1)  why  Hanni- 
bal should  have  hoped  to  overcome  Rome  ;  and  (2)  why  he 
failed  in  his  attempt. 

4.  Give  a  brief  account  (with  the  important  dates)  of  the 
political  career  either  of  Cicero  or  of  Augustus,  at  your 
option. 

5.  Mention  the  names  of  the  emperors  between  Domitian 
and  Commodus,  in  the  order  of  their  reigns. 
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IX.— GREEK. 

I.— GRAMMAR. 

1.  Give  the  indefinite,  demonstrative,  and  relative  ad- 
verbs corresponding  to  the  interrogate ves  nor e  and  noOev. 

2.  What  is  the  quantity  of  the  ultima  in  GoojJa,  XGOpa7 
avdpoonoi,  dyyeXXoi,  and  of  the  penult  in  xpiv8% 
What  shows  in  each  case,  and  on  what  rules  ? 

3.  Decline,  through  all  numbers,  d6$a,  6do5,  7tarr/pp 
noXi5. 

4.  Compare  the  adjectives  pieyas,  rfSvs,  (TocpoS,  the 
adverb  fiaXa. 

5.  Give  the  synopsis  (L  e.,  first  form  in  each  mode)  of  the 
perfect  middle,  first  aorist  active,  and  future  active  of  cpaivao. 
Inflect  through  the  numbers  and  persons  the  imperfect  ac- 
tive and  middle  of  riOrjfAi,  the  aorist  subjunctive  passive 
of  Xi)oo. 

6.  Analyze  Xvq~ov6l. 

7.  What  prepositions  are  used  with  one  case  only,  and 
with  what  case  respectively  ? 

II.— XENOPHON. 

1.  Translate  : 

aXV  eyoo  cpr//AL  ravra  jxhv  cpXvapias  sirai  •  Soxei 
6e  jjloi  dvdpa3  eXOovras  npos  Kvpov  oirivES  enirrj- 
deioi  o~vv  KXedpxcp  ipoorav  eueiror  ri  fiovXsrai 
rffiiv  xpr/ffVai-'  K<xi  edv  fitv  i)  npd£is  r\  napanXr^aia 
oianep  na\  npoffdsv  expr/ro  ro?<s  Z&vois,  ensffdai  nal 
rfp.ds  nal  p.rj  xaxiovs  eivai  tgdv  npoffdev  rovroo 
GVYavafiavroov  ear  6t  /leiCcov  rj  npoc^is  rijs  npo(5- 
Oev  (paiv?]TaL7  agiovv  r)  neiaavra  rjfxds  dyeiv  7) 
neiffdtvra  npo$  cpiXiav  amtvati.—  (An.  I.  3,  18.) 

Construction  of  oianep  and  of  neiffdtrra.  On  what 
does  eneo~6ai  depend? 

2.  Translate  : 

ravra  our  cp iXon oXe juov  p.01  doxsi  avdpos  i'pya 
zivaiy  oar  13  eBjov  /utv  eiprjvrfv  e'x^ir  dvev  ai6xvyil$ 
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nai  fi\dfips  aipsirai  noXspsiv^  iB,oy  St  xPr/MaTa 
e'xeiv  anivSvvGos  aipsirai  itokspGov  psiova  ravra 
noisiv  SHSivos  St  GoG7ttp  sis  naiSind  rj  sis  aXXr/v 
nvd  fjSovpv  i'jSsXs  Sanavav  sis  noXspov. —(An.  11.6,6. ) 
Construction  of  s&ov.     Of  whorn  is  this  character  given  ? 

3.  Translate  : 

rovro  St  Xsyovros  avrov  nrapwrai  ns~  anov- 
ffavrss  Sy  01  6rpariGorai  ndvrss  pia  oppFf  npoGs- 
nvvr/Gav  rov  dsov,  nai  Esvoqjdov  sinsy  Aonsi  poiy  go 
dvSpss,  snsi  nspi  o~Gorrjpias  rjpcov  XsyovrGor,  oiooros 
rov  A ids  rov  ffGorf/pos  scpdvr/,  svB,aadai  rep  dscp 
rovrcp  Ov&siv  GGorrjpia  onov  av  npGorov  sis  cpiXiav 
XODpav  aqjiucopsda,  6vvsnsvB,aaBai  St  nai  rois 
aXXois  Osois  6v6siv  nard  Svvapiv.  nai  orco  Sonsi 
ravv 7  scpij,  avarsivarGo  rr]v  xSIPa-  KOLl  avsrsivav 
anavrss.     sk  rovrov  svBavro  nai  S7taiavi6av. 

—(An.  III.  2,  9.) 

Reason  for  the  subjunctive  in  dqjwiGopsda.  Construc- 
tion of  rjp.Gov.      Construction  of  the  antecedent  of  or  go. 

4.  Translate  : 

srrsvdsv  snsp^av  vvnros  Arjponpdrr/v  Tspsvirrfv 
dvSpas  Sovrss  stci  rd  opt/,  svda  sqjaaav  oi  ano- 
GnsSavvvpsvoi  naOopav  rd  nvpa-  ovros  yap  sSonsi 
nai  nporspov  noXXa  i]Srf  aX?/6svo~ai  roiavra,  ra 
ovra  rs  gds  ovra  nai  rd  pr)  ovra  cos  ovn  ovra. 
Ttopsvdsis  St  rd  ptv  nvpd  ovn  s'cprf  iSsiv,  dvSpa  6s 
ffvXXafiGov  r/nsv  ay  gov  s'xovra  ro^ov  TIspGniov  nai 
cpapsrpav  nai  <jayapiv7oiav7tsp  ai  7ApaQovss  s'xov- 
6iv.  spGorGopsvos  St  ro  noSaitos  si'rfy  IJspffr/s  psv 
f'epr/  sivaiy  nopsvsffdai  S7  ano  rov  TipifiaQov  ffrpa- 
rsvparos,  otigos  smrr)Ssia  Xafioi. — (An.  IV.  4,  15.) 

Construction  of  vvnros.  To  what  does  ro  belong? 
Reason  for  the  optative  in  sir/  and  in  Xa/Soi. 
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III.— HOMER. 

1.  Translate  : 

"Yl  7t07toi,  7/  jxeya  nevdos  'Axaiida  yaiav  inavei. 
i}  kbv  yrfdrfGai  TIpiafio5  IIpidjAOio  re  rtaides, 
aXXoi  re  Tpwes  pieya  nev  itexapoiaro  dvfAoo, 
ei  (jcpojiv  ra.de  navra  nvdoiaro  jJLapvajxevoiivy 
oi  nepi  fxev  fiovXrfv  Aavadbv,  nepi  6'  effre  pidxe&dai." 

—(II.  I.  254-258.) 

Make  a  list  of  the  forms  in  these  lines  peculiar  to  Homer, 
adding,  in  each  case,  the  corresponding  Attic  form. 

Explain  the  form  Kexapoiaro. 

2.  Translate : 

ccnr/  $?)  6vvQe6iai  re  koli  opKia  firjfferai  rjpiiv  ?- 
iv  nvpi  Sr/  fiovXai  re  yevoiaro  firfded  r;  avdpdjv, 
o~novdai  r7  dxprjroi  koli  Serial,  r)3  enenidjxev  • 
ocvroos  yap  p\  eneefftf  e 'pid air o jxer ,  ovSe  ri  pifjxos 
evpejxevai  3vvajJ.eo~6aP7ro\vv  xporov erdady  eovres." 

—(II.  11.339-343.) 
Where  is  enenidiiev  made?    What  is  the  derivation  of 
6nov6ai%  the  reason  for  the  gender  of  deB,iai%     What 
other  forms  in  Homer  of  enee66i  %     What  length  of  time 
denoted  by  noXvv  xpovovt. 

3.  Translate : 

qd5  dp  e'cpavy  naXXev  §e  jueyas  KopvdaioXos  "Ehtgop 
dip    opooov  Ildpios  8e  Oogos  en  xXrfpos  opovGev. 
oi  fj.ev  eneiB1  iCovro  Kara  o~rixa3  ffX1  eitdarov 
i'nnoi  aepffinoSes  nai  noimXa  revxe  eKeiro- 
avrap  o  y7  afAcp7  gdlioWiv  edvaero  revx^oc  KaXa 
dios  AXegavdpos,  (EXevrf5  no6i5  rjVKOjxoio. 
gq5  d'  avTGos  MeveXao5  aprjios  evre1  i'dvvev. 

—(II.  III.  32^329,  339.) 
What  was  determined  by  the  process  described  in  the  first 
two  lines?    Why  are  the  words  dft  opooov  added?    What 
was  the  issue  of  the  combat  that  followed? 
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IV.— SIGHT  READING. 

ensi  de  fieya  qjpovrfGas  6  TiG&txcpeprrjs  sni  rc3 
narafSavn  Gr par sy pan  Ttapa  (iaGikkoos  npoeinsv 
Ayrjo~ikacp  noAe/sor,  ei  jut}  anioi  en  rrjs  Ao~ias7  01 
yikv  aWoi  Gvyc^uxx01  Ka^1  AaKedaijjLoricov  01  napov- 
TS3  /.itxAa  ax^£0'6evr€5  cpavepol  syivovro,  Ayr]0~i- 
Xaos  6e  \.ia\a  cpaidpGD  tgo  7tpo6GDitop  anayyeiAai 
Ti(j(jaq)£pv£i  rovs  7tpe<jf3ei5  exeAevo'sv  gos  noWrjv 
Xocpiv  avrap  i'xoi,  on  eniopurfaas  avros  jJ.hr  itoXe- 
jjiovs  rovs  Oeovs  enrrjo^aro  rofs  6'  "EAArjGi  ffvjujud- 
Xovs  87toirja£r.  in  6e  rovrov  evOvs  rofs  jJ-hr  or  pa- 
riGorais  7taprfyyeiAe  o~vo~K8vaCso~6ai  cos  sis  (Trpa- 
r€iav?  rafs  6h  TtoAzGiv  sis  as  avayurj  rjv  acpwvziG- 
6ai  ffrparsvofj.evGD  ini  Kapiav  TtpoBfnsv  ayopotv 
napao'HevaZziv. 

V.— HISTORY. 

1.  Give  a  brief  account  of  Demaratos  (the  friend  of  Xer- 
xes) ;  of  Brasidas ;  of  Pelopidas. 

2.  Mention  any  events  you  recall  between  the  Persian 
and  Peloponnesian  wars. 

3.  Describe  the  formation  of  the  first  Athenian  confede- 
racy and  the  process  of  its  change  into  an  empire. 

4.  Describe  ostracism.  Against  what  individuals  is  it 
known  to  have  been  put  into  effect? 
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CLASS  OF  1869. 

J.  Haynes  Hinds  Corbin,  A.C.,  Resident  Partner  and  Met- 
allurgist, Matthews,  Webb  &  Co.,  Ore  and  Bullion 
Dealers,  Telluride,  San  Miguel  Co.,  Colo. 

Charles  Edward  Ronaldson,  M.E.,  Engineer  Siemen's  Re- 
generative Gas  Furnace,  1001  Chestnut  Street,  Phila- 
delphia, Pa. 

Miles  Rock,  C.E.,  Chief  Engineer  and  President  of  the 
Boundary  Commission  of  Guatemala  with  Mexico,  San 
Josh,  Guatemala,  C.  A. 

CLASS  OF  1870. 

*Lehnian  Preston  Ashmead,  A.C.,  M.D. 

Richard  Brodhead,  M.E.,  Attorney-at-Law,  32  Nassau  Street, 
New  York  City. 

William  R.  Butler,  M.E.,  Mauch  Chunk,  Pa. 

George  A.  Jenkins,  A.C.,  Bethlehem  Iron  Co.,  Bethlehem, 
Pa. 

William  J.  Kerr,  A.C.,  Mechanical  Engineer,  H.  B.  Smith 
Machine  Co.,  925  Market  Street,  Philadelphia,  Pa. 

*Harry  E.  Packer,  A.C. 

Harry  R.  Price,  C.E.,  Mining  Engineer,  Pottsville,  Pa. 

Henry  B.  Reed,  B.A.,  M.D., 

William  Dunlop  Ronaldson,  B.A.,  M.D.,  Physician,  4017 
Locust  Street,  Philadelphia,  Pa. 

John  M.  Thome,  C.E.,  Ph.D.,  Director  National  Astronom- 
ical Observatory,  Cordova,  Argentine  Republic,  S.  A. 

*Russel  B.  Yates,  C.E. 

*  Deceased. 
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CLASS  OF  1871. 


J.  N.  Barr,  M.E.,  Superintendent  Motive  Power,  Chicago, 
Milwaukee  &  St.  Paul  Ry.,  3028  Wells  Street,  Mil- 
waukee, Wis. 

Frank  Laurent  Clerc,  C.E.,  Philipsburgh,  Centre  Co.,  Pa. 

Henry  S.  Drinker,  E.M.,  General  Solicitor,  Lehigh  Valley 
R.  R.  Co.,  228  South  Third  Street,  Philadelphia,  Pa. 

Edward  F.  Fassitt,  A.C.,  1530  Walnut  Street,  Philadelphia, 
Pa. 

William  Hull  McCarthy,  B.A.,  Globe  Iron  Works,  545  West 
33d  Street,  New  York  City. 

Waldron  Shapleigh,  A.C.,  Chemist,  Welsbach  Incandescent 
Gas -Light  Company,  Gloucester,  N.  J. 

*Charles  G.  Weaver,  C.E. 

CLASS  OF  1872. 

George  Pierrepont  Bland,  C.E.,  Civil  Engineer,  3218  Wood- 
land Avenue,  Philadelphia,  Pa. 
Daniel  P.   Bruner,   C.E.,    Civil  Engineer,   Architect,  and 

Builder,  4834  Morris  Street,  Germantown,  Philadelphia, 

Pa. 
Henry  St.    Leger  Coppee,    C.E.,    U.   S.    Civil    Engineer, 

Improvement    Vicksburg    Harbor,    101 J    Washington 

Street,-  Vicksburg,  Miss. 
*F.  R.  Christian  Degenhart,  A.C. 
Harvey  S.  Houskeeper,  B.A.,  Instructor  in  Physics,  Lehigh 

University,  South  Bethlehem,  Pa. 
Lentz  Edmund  Klotz,  C.E.,  Contractor  for  Crellin  &  Klotz, 

Mauch  Chunk,  Pa. 
Oscar  M.  Lance,  A.C,  Superintendent  Plymouth  Water  and 

Gas  Companies,  Luzerne  Co.,  Pa. 
Raymundo  Floresta  de  Miranda,  C.E.,  Division  Engineer, 

San  Francisco  R.  R.,  Province  of  Bahia,  Brazil. 
James  S.  Polhemus,  C.E.,  U.  S.  Assistant  Engineer,  Harbor 

Improvements,  Newport,  Benton  Co.,  Oregon. 
Henry  D.  Scudder,  C.E.,  Hillman  &  Scudder,  Lumber  and 

Coal,  344  Perry  Street,  Trenton,  N.  J. 
*  Deceased. 
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CLASS  OF  1873. 

Washington  Hopkins  Baker,  A.C.,  M.D.,  Medical  Examiner 
for  New  York  Life  Insurance  Co.,  and  for  Northwestern 
Mutual  Life  Insurance  Co.  of  Milwaukee,  Wis.  ;  1610 
Summer  Street,  Philadelphia,  Pa. 

Robert  B.  Claxton,  C.E.,  Teller,  City  Trust,  Safe  Deposit  and 
Surety  Co.,  334  South  loth  Street,  Philadelphia,  Pa. 

James  P.  Stuart  Lawrance,  M.E.,  Passed  Assistant  Engineer 
U.  S.  Navy,  Office  of  Naval  Intelligence,  Bureau  of 
Navigation,  Navy  Department,  Washington,  D.  C. 

Hildebrando  Barjona  de  Miranda,  A.C.,  Professor  of 
English,  College  of  Para,  Para,  Brazil. 

Wallace  M.  Scudder,  M.E.,  Publisher  Newark  Evening 
News,  844  Broad  Street,  Newark,  N.  J. 

CLASS  OF  1874. 

Casper  Wistar  Haines,  (A.M.,  Haverford,)  C.E.,  Assistant 
Astronomer,  National  Observatory,  Cordova,  Argentine 
Republic,  S.  A. 

William  D.  Hartshorne,  C.E.,  Superintendent  Arlington 
Mills,  Worsted  Department,  500  Broadway,  Lawrence, 
Mass. 

Allan  A.  Herr,  C.E.,  Real  Estate,  Insurance  and  Loan 
Agent,  Lancaster,  Pa. 

Thomas  Merritt,  C.E.,  T.  &  H.  K.  Merritt,  General  Man- 
agers Mutual  Life  Insurance  Co.  of  New  York,  for 
Province  of  Ontario,  41  Yonge  Street,  Toronto,  Ontario, 
Canada. 

William  Marshall  Rees,  C.E.,  U.  S.  Assistant  Engineer, 
Memphis  Harbor,  Memphis,  Tenn. 

CLASS  OF  1875. 

Charles  Julius  Bechdolt,  C.E.,  Assistant  Engineer,  Middle 
Division,  Pennsylvania  R.  R.,  924  North  Third  Street, 
Harrisburg,  Pa. 

Antonio  M.  Canadas,  A.C.,  Chemist,  Loja,  Ecuador. 

John  F.  Halbach,  B.A.,  B.M.,  Attorney-at-Law,  501  Chest- 
nut Street,  Philadelphia,  Pa. 
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W.  Arthur  Lathrop,  C.E.,  Chief  Engineer,  Lehigh  Valley 
Coal  Co.,  Wilkes-Barre,  Pa. 

Arthur  E.  Meaker,  C.E.,  Instructor  in  Mathematics,  Lehigh 
University,  Bethlehem,  Pa. 

Joseph  Morrison,  Jr.,  C.E.,  Teacher,  Glendon,  Northamp- 
ton Co.,  Pa. 

Francis  Sebastian  Pecke,  C.E.,  Chief  Engineer,  Moffett, 
Hodgkins  &  Clarke,  Engineers  and  Contractors,  19 
Clinton  Street,  Watertown,  N.  Y. 

Edward  H.  Williams,  Jr.,  (B.A.,  Yale)  A.C.,  E.M.,  Pro- 
fessor of  Mining  and  Geology,  Lehigh  University,  Beth- 
lehem, Pa. 

*Carl  F.  Zogbaum,  C.E. 

CLASS  OF  1876. 

Frank  C.  Angle,  C.E.,  Attorney-at-Law,  Danville,  Pa. 

James  DeWitt  Carson,  C.E.,  Proprietor  Columbia  Theatre, 
Chicago,  111. 

*Thomas  W.  Frederick,  M.E. 

William  Griffith,  C.E.,  Assistant  Geologist,  Geological  Sur- 
vey of  Pennsylvania,  Room  45,  Coal  Exchange,  Scran- 
ton,  Pa. 

C.  William  MacFarlane,  C.E.,  General  Manager,  American 
Life  Insurance  Company,  432  Walnut  Street,  Phila- 
delphia, Pa. 

Robert  W.  Mahon,  C.E.,  (Ph.D.,  Johns  Hopkins),  Chemical 
Manufacturer,  110  Arch  Street,  Camden,  N.  J. 

J.  J.  de  Gama  Malcher,  M.E.,  Naval  Officer,  Custom  House, 
Para,  Brazil. 

Walter  Percival  Rice,  C.E.,  City  Civil  Engineer,  Cleve- 
land, Ohio. 

Henry  Richards,  E.M.,  Mining  Engineer,  Box  108, 
Dover,  N.  J. 

Louden  W.  Richards,  M.E.,  Superintendent  of  Steel  Depart- 
ment, Chester  Rolling  Mills,  Thurlow,  Pa. 

Charles  L.  Taylor,  E.M.,  General  Manager,  Hartman  Steel 
Company,  Limited,  48  Fifth  Avenue,  Pittsburgh,  Pa. 
*  Deceased. 
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CLASS  OF  1877. 


John  Eagley,  C.E.,  North  Springfield,  Erie  Co.,  Pa. 

Percival  D.  Giess,  C.E.,  Bethlehem,  Pa. 

Andrew  M.  Glassel,  C.E.,  Bowling  Green,  Va. 

George  M.    Heller,  C.E.,  Civil  Engineer,  853   North  20th 

Street,  Philadelphia,  Pa. 
Henry  S.  Jacoby,  C.E.,   Instructor  in  Civil  Engineering, 

Lehigh  University,  Bethlehem,  Pa- 
James  Fremont  Marstellar,  C.E.,  Division  Superintendent, 

Lehigh  Valley  Coal  Co.,  Snow  Shoe,  Centre  Co.,  Pa. 
Seizo  Miyahara,  C.E.,  Engineer  Office,  Interior  Department, 

Tokio,  Japan. 
Charles  R.  Rauch,  A.C.,  The  Carrollton,  Baltimore,  Md. 
Lewis  T.  Wolle,  C.E.,  Assistant  to  Chief  Engineer  Union 

Pacific  Ry. ,  Omaha,  Neb. 

CLASS  OF  1878. 

Charles  Bull,  M.E.,  Assistant  Librarian  and  Bursar,  Gen- 
eral Theological  Seminary,  Chelsea  Square,  New  York 
City. 

James  E.  Gilbert,  C.E.,  Cashier  First  National  Bank, 
Mitchell,  Dakota 

William  Con  vers  Hazlett,  M.E.,  Architect,  151  Broadway, 
New  York  City. 

Frank  P.  Howe,  (B.A.,  Brown),  E.M.,  General  Manager,  The 
North  Branch  Steel  Co.,  Danville,  Montour  Co.,  Pa. 

Nathaniel  Lafon,  Jr.,  M.E.,  Fruit  Grower  and  Farmer, 
Paisley,  Fla. 

Benjamin  B.  Nostrand,  Jr.,  M.E.,  Electrical  Engineer, 
U.  S.  Electric  Lighting  Co.,  120  Broadway,  New  York 
City. 

Milnor  P.  Paret,  C.E.,  Assistant  Engineer  Harbor  Board, 
104  West  Saratoga  Street,  Baltimore,  Md. 

Holbrook  F.  J.  Porter,  M.E.,  Superintendent  Columbia  Col- 
lege, 49th  Street  and  Madison  Avenue,  New  York,  City. 

William  K.  Randolph,  C.E.,  Civil  Engineer,  White  Plains, 
N.  Y. 
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Robert  H.  Read,  B.  A.,  Solicitor  of  Patents  and  Electrical 
Expert,  Pacific  Building,  Washington,  D.  C. 

Henry  C.  Wilson,  C.E.,  Chief  Clerk,  U.  S.  Engineer  Office, 
Custom  House,  St.  Louis,  Mo. 

CLASS'OF  1879. 

James  S.  Cunningham,  M.E.,  Mining  Engineer,  Berwind- 
White  Coal  Mining  Co.,  Punxsutawney,  Pa. 

Joseph  Hill  Paddock,  M.E.,  Chief  Engineer,  H.  C.  Frick 
Coke  Co.,  Box  108,  Scottdale,  Pa. 

Fitz  William  Sargent,  C.E.,  Engineer  of  Tests,  Chicago, 
Burlington  &  Quincy  R.  R.,  142  North  Fourth  Street, 
Aurora,  111. 

Richard  H.  Tucker,  jr.,  C.E.,  Assistant  Astronomer,  Na- 
tional Observatory,  Cordova,  Argentine  Republic,  S.  A. 

CLASS  OF  1880. 

Abram  Brunei*,  E.M.,  Division  Engineer,  Lynchburg  Divi- 
sion, Norfolk  &  Western  R.  R.,  (Address,  care  of  Super- 
intendent's Office),  Roanoke,  Va. 

Murray  Morris  Duncan,  A.C.,  E.  M.,  Superintendent 
Roane  Iron  Co.,  Rockwood,  Tenn. 

Thomas  Hughlett  Hardcastle,  B.A.  (M.A.,  ?82),  LL.B., 
Attorney-at-Law,  31  Patterson  and  Thomas  Block, 
Denver,  Colo. 

John  Tinsley  Jeter,  E.M.,  Mining  Engineer,  Lehigh  Valley 
Coal  Co.,  Wilkes-Barre,  Pa. 

Charles  Francis  King,  A.C.,  Dealer  in  Real  Estate,  321 
Market  Street,  Harrisburg,  Pa. 

George  Ernest  Potter,  C.E. 

Fred.  Putnam  Spalding,  C.E.,  U.  S.  Assistant  Engineer,  106 
Madison  Street,  Memphis,  Tenn. 

Leonard  Blakslee  Treharne,  B.x4l.,  Journalist,  Hartford 
Times,  Hartford,  Conn. 

Benjamin  Rnssel  Van  Kirk,  M.E.,  Locomotive  Designer, 
Baldwin  Locomotive  Works,  2105  Green  Street,  Phila- 
delphia, Pa. 

^Frederic  Copeland  Wooten,  M.E. 
*  Deceased. 
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CLASS  OF  1881. 

William  Simon  Cranz,  A.C. 

Alexander  Patrick  Crilly,  B.A. 

Thomas  Morgan  Eynon,  Jr.,  M.E.,  L.  Schutte  &  Co.,  12th 
and  Thompson  Streets,  Philadelphia,  Pa. 

Charles  Weed  Gray,  A.C,  Auditor,  Orange  Belt  Ry.,  Oak- 
land, Fla. 

Benjamin  Franklin  Haldeman,  E.M.,  Metallurgical  De- 
partment, Cambria  Iron  Co.,  Johnstown,  Pa. 

Lewis  Stockton,  B.A.,  Counselor-at-Law,  284  Main  Street, 
Buffalo,  N.  Y. 

CLASS  OF  1882. 

Louis  Oscar  Emmerich,  E.M.,  Superintendent  Humboldt 
Colliery,  Hazleton,  Pa. 

Charles  Comstock  Hopkins,  B.S. ;  C.E.,  '84,  Hydraulic  and 
Sanitary  Engineer,  Rome,  N.  Y. 

Elmef  Henry  Lawall,  C.E.,  Civil  and  Mining  Engineer, 
Audenried,  Pa. 

Robert  Thomas  Morrow,  Jr.,  C.E.,  Supervisor  and  Assistant 
Train  Master,  Lewisburg  &  Tyrone  R.  R.,  Branch  of 
the  Pennsylvania  R.  R.,  Lewisburg,  Pa. 

Eugene  Ricksecker,  C.E.,  Engineer  and  Superintendent, 
Puget  Sound  Creosote  Co.,  Seattle,  Wash.  Ter. 

John  Dougherty  Ruff,  E.M.,  1523  Spruce  Street,  Philadel- 
phia, Pa. 

*Samuel  Brenton  Sickler,  C.E. 

Martin  Wittmer,  E.M.,  Mining  Engineer,  Glen  Shaw,  Alle- 
gheny Co.,  Pa. 

CLASS  OF  1883. 

*Enos  Kellar  Bachnian,  E.M. 

Walter  Briggs,   B.A.,  Principal  Senior  Grammar  School, 

214  South  Hyde  Park  Avenue,  Scranton,  Pa. 
Harry  Augustus  Butler,  B.S.,  Business  Manager,  Chapman 

Standard  Slate  Co.,  Chapman  Quarries,  Northampton 

Co.,  Pa. 

*  Deceased. 
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Hedley  Vicars  Cooke,  B.A.,  Treasury  Department,  Wash- 
ington, D.  C. 
Francis  Joseph  Crilly,   B.A.,  Clerk,  U.  S.  Custom  House, 

Philadelphia,  Pa. 
Francis  Wharton  Dalryniple,  C.E.,  Road  Master,  Bradford 

Division,   New   York,    Lake    Erie  &  Western   R.    R., 

Bradford,  Pa. 
Timothy  James  Donahoe,  A.C.,  Laboratory  Bessemer  Steel 

Works,  Troy,  N.  Y. 
George  Francis    Duck,    E.M.,    Instructor  in   Mining  and 

Geology,  Lehigh  University,  Bethlehem,  Pa. 
Alfred  Edmund  Forstall,  M.E.,    Manager  North   Station, 

Chicago  Gas-Light  &  Coke  Co.,  Chicago,  111. 
Nathaniel  Oliver  Goldsmith,  M.E.,  Engineer  Weir  Frog  Co., 

65  East  Fourth  Street,  Cincinnati,  Ohio. 
William  Theodore  Goodnow,  C.E.,  Superintendent,  Scovel 

&  Irwin  Construction  Co.,  9  Cole  Building,  Nashville, 

Tenn. 
John  Daniel  Hoffman,  B.A.,  Attorney-at-Law,  Bethlehem, 

Pa. 
George  Gowen  Hood,  C.E.,  Engineer's  Office,  Central  R.  R. 

of  New  Jersey,  Elizabeth,  N.  J. 
Garrett  Linderman  Hoppes,  C.E.,  Eagle  Hotel,  Bethlehem, 

Pa, 
Julian  de  Bruyn  Kops,  Jr.,  (B.E.,  University  of  Georgia), 

C.E.,  Assistant  City  Surveyor,  Box  19,  Savannah,  Ga. 
Preston  Albert  Lambert,  B.A.,  Instructor  in  Mathematics, 

Lehigh  University,  South  Bethlehem,  Pa. 
Edwin  Francis  Miller,   M.E.,   with  R.  D.   Wood   &    Co., 

Camden,  N.  J. 
Rev.  Wilson  Franklin  More,  B.A.,  Pastor  Salem  Reformed 

Church,  Catasauqua,  Pa. 
Nelson  Morrow,  M.E.,  Manager  of  the  Deep  Rock  Springs, 

Oswego,  N.  Y. 
Thomas  Nicholson,  Jr.,  M.E.,  Engineer,  Johnson  Frog  and 

Switch  Co.,  Chester,  Pa. 
George  Spencer  Patterson,  E.M.,  Eraser  &  Patterson,  Mining 

and  Civil  Engineer,  Anniston,  Ala. 
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Rembrandt  Richard  Peale,  B.S.,  Secretary  and  Treasurer, 
Blooniington  Mining  Co.,  407  Walnut  Street,  Phila- 
delphia, Pa. 

Henry  Allebach  Porterfield,  E.M..  Assistant  Engineer  o"f 
.  Tests,  Cambria  Iron  Co.,  Box  571,  Johnstown,  Pa. 

Francis  Henry  Purnell,  C.E..  E.M.,  Member  of  the  Mary- 
land House  of  Delegates,  Berlin,  East  Shore,  Md. 

Jesse  Wilfred  Reno.  E.M..  Mining  Engineer  and  Metal- 
lurgist, Box  733,  Leadville,  Colorado. 

Charles  Loomis  Rogers,  M.E.,  Assistant  General  Manager, 
Milton  Car  Works,  Milton,  Pa. 

John  Ruddle.  M.E..  Traveling  Car  Agent,  Central  Railroad 
of  New  Jersey,  Mauch  Chunk,  Pa. 

Charles  Henry  Stinson,  B.S.,  Attorney-at-Law.  Norristown, 
Pa. 

♦Robert  Stinson,  B.S. 

CLASS  OF  1884. 

Robert  Crier  Cooke,  B.A.,  Reportorial  Staff,  The  Xew  York 
Tribune.  Tribune  Building,  Xew  York  City,  X.  Y. 

Henry  Bowman  Douglas.  E.M..  Newton,  X.  J. 

William  Banks  Foote,  E.M..  Box  742,  Birmingham, 
Ala. 

Harry  Tallman  Harper,  C.E.,  Tower  City,  Pa. 

Harry  Hurd  Hillegass,  C.E.,  Civil  Engineer,  Reading,  Pa. 

Edwin  Franklin  Hofford.  C.E..  Lehighton,  Pa. 

John  Andrew  Jardine,  E.M.,  Superintendent  Coal  City 
Coal  <k  Coke  Co.,  Jasper,  Walker  Co.,  Ala. 

James  Warner  Kellogg,  M.E.,  Comptroller's  Office,  Kansas 
City,  Fort  Scott  <k  Memphis  R.  R.,  Kansas  City,  Mo. 

David  Garrett  Kerr,  B.M.,  Edgar  Thompson  Steel  Works, 
Wilkensburg,  Pa. 

Frederick  Bowman  Langston.  C.E.,  Architect.  1225  Bed- 
ford Avenue,  Brooklyn,  N.  Y. 

William  Langston,  C.E.,  with  Dean  <k  West  brook,  Bridge 
Engineers  and  Contractors,  32  Liberty  St.,  Xew  Y'ork 
City. 
*  r»ece;i>^d. 
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Robert  Packer  Lindernian,  Ph.B.,  Vice-President,  Beth- 
lehem Iron  Company  ;  President,  Lehigh  Valley  Na- 
tional Bank,  Bethlehem,  Pa. 

Joseph  Franklin  Merkle,  C.E.,  Assistant  to  Geologist  and 
Engineer  of  the  Fuel  Gas  and  Electric  Engineering  Co., 
Limited,  315  Hamilton  Building,  Pittsburgh,  Pa. 

Harry  Krider  Myers,  C.E.,  Manager  and  Mining  Engineer, 
Kittanning  Coal  Co.,  and  Tipton  Coal  &  Coke  Co., 
Tyrone,  Pa. 

Albino  Rosendo  Nuncio,  M.E.,  3d  Officer  of  the  4th  Section 
of  the  Department  of  Public  Works  of  the  Mexican  Re- 
public, City  of  Mexico. 

James  Ward  Packard,  M.E.,  Assistant  Superintendent, 
Sawyer-Man  Electric  Co.,  516  West  23d  Street,  New 
York  City. 

Alfred  Scull  Reeves,  E.M.,  Tubal  Smelting  Works,  760 
South  Broad  Street,  Philadelphia,  Pa. 

Barry  Searle,  A.C. ,  Knoxville,  Tenn. 

Lewis  Buckley  Semple,  B.A.,  Instructor  in  Rhetoric,  Lehigh 
University,  Bethlehem,  Pa. 

Augustus  Parker  Smith,  M.E.,  Counselor-at-Law  and 
Patent  Expert,  606  Eleventh  Street,  N.  W.,  Wash- 
ington, D.  C. 

Murray  Stewart,  M.E.,  Test  Room,  Pennsylvania  R.  R.  Co., 
Logan  House,  Altoona,  Pa. 

Richard  Washington  Walker,  C.E.,  Assistant  Engineer 
Guatemala  Boundary  Survey  with  Mexico,  San  Jose\ 
Guatemala,  C.  A. 

James  Angus  Watson,  C.E.,  Assistant  Examiner,  Room  98, 
U.  S.  Patent  Office,  Washington,  D.  C. 

CLASS  OF  1885. 

Warren  Howard  Allen,  A.C, 

Harrison    Link    Auchmuty,    C.E.,    Draughtsman,    H.   C. 

Frick  Coke  Co.,  Scottdale,  Pa. 
Theodore  Weld  Birney,  C.E.,  Law  Student,  Washington, 

D.  C. 
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Harry  Luther  Bowman,  B.M.,  Park  Bros.,  Pittsburgh,  Pa. 
William  Harvey  Cooke,  B.A.,  M.D.,  Bethlehem,  Pa. 
William  Noble  Edson,  C.E.,  Clifton  Springs,  N.  Y. 
John  Roberts  Engelbert,  C.E.,  Assistant  Engineer,  Mineral 

Railroad  &  Mining  Co.,  Shamokin,  Pa, 
Felix  Freyhold,    C.E.,   Engineer,   Duluth,   Red  Wing,    & 

Southern  Railroad  Co.,   St.   James  Hotel,  Red  Wing, 

Minn. 
Irving  Andrew  Heikes,  E.M.,  Chemist  and  Mining  Engi- 
neer, Magnetic  Iron  Ore  Co.,  Carthage,  N.  Y. 
David  Kirk  Nicholson,  M.E.,  Assistant  Superintendent  of 

Rolling  Mills,    Pennsylvania  Steel  Co.,  Lock  Box   9, 

Steelton,  Pa. 
Fayette  Brown  Petersen,  C.E.,  United  States  Mint,  Denver, 

Colo. 
John  Bertsch  Price,    C.E.,    Teller,    First  National  Bank, 

Hazleton,  Pa. 
Harry    William    Rowley,    M.E.,    Draughtsman,    Dickson 

Manufacturing  Co.,  330  Washington  Avenue,  Scran  ton, 

Pa. 
*Elliot  Otis  Smith,  C.E. 
Clarence  Moncure  Tolman,  M.E.,  Engineer,  The  Armington 

&  Sims  Engine  Co.,  263  Washington  Street,  Providence, 

R.  I. 
John  R.   Wagner,    M.E..    General   Scientific  Assistant  to 

Hon.  Eckley  B.  Coxe,  Drifton,  Luzerne  Co.,  Pa. 
James  Hollis  Wells,  C.E.,  Water  Purveyor's  Office,  Depart- 
ment of  Public  Works,  Room  1,  31  Chambers  Street, 

New  York  City. 
Cabell  Whitehead,  B.M.,  Assistant  Assayer,  U.  S.  Assay 

Office,  Grove  Street,  Boise  City,  Idaho  Territory. 

CLASS  OF  1886. 

George  Rodney  Booth,  Ph.B.,  Student-at-Law,  with  W.  E. 

Doster,  Esq.,  410  Market  Street,  Bethlehem,  Pa, 
John  Henry  Brown,  C.E.,  South  Bethlehem,  Pa. 

*  Deceased. 
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Charles  Ellsworth  Clapp,  Ph.B.,  Attorney-at-Law,  Offices  of 
Estabrook  &  Irvine,  2205  Farnam  Street,  Omaha,  Neb. 

George  Henry  Cobb,  M.E.,  Mechanical  Engineer  for  Kalion 
Chemical  Co.,  31st  Street  and  Gray's  Ferry  Road,  Phila- 
delphia, Pa. 

William  Henry  Dean,  B.M.,  E.M.,  A.C.,  Professor  of  Chem- 
istry, Harry  Hillman  Academy,  174  South  Franklin 
Street,  Wilkes-Barre,  Pa. 

Frederick  William  Fink,  C.E.,  Engineering  Department, 
Union  Pacific  Railway,  Omaha,  Neb. 

Robert  Caldwell  Gotwald,  C.E.,  Missouri  Pacific  Railway, 
Talmage,  Neb. 

Lewis  John  Henry  Grossart,  C.E.,  Civil  Engineer  and  Sur- 
veyor, Rooms  8  and  9,  Globe  Building,  Bethlehem,  Pa. 

Max  Sigismund  Hanauer,  A.C.,  Manager  Union  Assay 
Office,  Salt  Lake  City,  Utah. 

Solomon  Jacob  Harwi,  C.E.,  Chief  Engineer's  Office,  Lehigh 
Valley  Railroad,  Box  186,  Mauch  Chunk,  Pa. 

Simeon  Cole  Hazelton,  B.M.,  E.M.,  Washington,  D.  C. 

Mark  Antony  de  Wolfe  Howe,  Jr.,  B.A.,  (B.A.  and  A.M. 
Harvard),  Assistant  Editor,  Youth1  s  Co mpanion,  Boston, 
Mass. 

Charles  Alexander  Junken,  C.E.,  Jenness  &  Junken,  Min- 
ing Experts,  Box  266,  Black  Hawk,  Colo. 

Guadalupe  Lopez  de  Lara,  M.E.,  Guadalajara,  Jalisco, 
Mexico. 

Charles  Augustus  Luckenbach,  B.M.,  Real  Estate  Broker, 
General  Agent  of  Traders'  &  Travelers'  Accident  Insur- 
ance Company  for  Southern  California,  No.  9-j  South 
Fort  Street,  Los  Angeles,  Cal. 

William  Anthony  Lydon,  B.M.,  E.M.,  Assistant  Engineer, 
Chicago  Lake  Tunnel,  2952  Indiana  Ave.,  Chicago,  111. 

Paul  Douglass  Millholland,  C.E.,  Assistant  Engineer, 
George's  Creek  &  Cumberland  R.  R.,  Windsor  Hotel, 
Cumberland,  Md. 

Henry  Gerber  Reist,  M.E.,  Assistant  Superintendent, 
Foundry  and  Machine  Departments,  Harrisburg  Car 
Manufacturing  Co.,  Harrisburg,. Pa. 
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Joseph  William  Richards,  A.C.,  Instructor  in  Metallurgy 

and  Blowpiping,  Lehigh  University,  Bethlehem,  Pa. 
George  Mann  Richardson,  A.C.,  Instructor  in  Quantitative 

Analysis,  Lehigh  University,  Bethlehem,  Pa. 
Augustus  Stoughton  Ross,  M.E.,  East  Washington  Lane, 

Germantown,  Philadelphia,  Pa. 
George  Arthur  Ruddle,  Ph.B.,  Instructor  in  Mathematics 

and  Science,  Selwyn  Hall,  Reading,  Pa. 
William  HeyshamSayre,  jr.,  M.E.,  Time-keeper,  Smith  and 

Burns,    Railroad  Contractors,    Snoqualmie,   King  Co., 

Washington  Territory. 
John  Selmar  Siebert,  C.E.,  Computer,  Hydrographic  Office, 

Navy    Department,  1137  New  Jersey  Avenue,  N.  W., 

Washington,  D.  C. 
John  Henry    Spengler,    C.E.,    Construction    Department, 

Atchison,  Topeka  &  Sante   Fe  R.    R.,  1249  Michigan 

Avenue,  Chicago,  111. 
Edwin   Stanton  Stackhouse,  B.M.,  E.M.,  Dealer  in  Mine 

Timber,  Shickshinny,  Pa. 
Theodore  Stevens,  B.M.,  E.M.,  Chemist,  Cowles  Electric 

Smelting  &  Aluminum  Co.,  Lockport,  N.  Y. 
Joseph  Kiddoo  Surls,  B.M.,  Mining  Engineer,  Woodstock 

Iron  Co.,  Anniston,  Ala. 
William  Patterson  Taylor,  B.A.,  Divinity  Student,  Divinity 

School,  50th  Street  and  Woodland  Avenue,  West  Phila- 
delphia,. Pa. 
Harry  Toulmin,   Ph.B.,   Medical    Student,   University  of 

Pennsylvania,  212  DeKalb  Square,  West  Philadelphia, 

Pa. 
Priestley  Toulmin,    B.M.,   E.M.,  Mining  Engineer,   Sloss 

Iron  &  Steel  Company,  Coalburg,  Ala. 
Curtis   Hussey    Veeder,    M.E.,    Chief   Draughtsman,    Ma- 
chinery Department,    Calumet  &  Hecla  Mining  Co., 

Calumet,  Mich. 

CLASS  OF  1887. 

Robert  Webb  Barrell,  E.M.,  New  Providence,  N.  J. 
Alexander  Bonnot,  C.E.,  Santa  Yuez,  Santa  Barbara  Co., 
Cal. 
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Charles  Austin  Buck,  A.C.,  Assistant  Chemist,  Bethlehem 
Iron  Co.,  South  Bethlehem,  Pa., 

Julian  Carter  Buekner,  M.E.,  Baltimore,  Md. 

Benjamin  Amos  Cunnigham,  C.E.,  Transitman,  Engineer's 
Office,  Lehigh  Valley  Railroad,  Wilkes-Barre,  Pa. 

Eugene  Diven,  M.E.,  Superintendent  of  Construction  De- 
partment, La  France  Fire  Engine  Co.,  957  Lake  Street, 
Elmira,  N".  Y. 

Alfred  Doolittle,  B.A.,  Instructor  in  Ulrich's  Preparatory 
School  for  Lehigh  University,  Bethlehem,  Pa. 

Francis  Rouad  Dravo,  M.E.,  Draughtsman,  Latrobe  Steel 
Works,  Latrobe,  Pa. 

Milton  Henry  Fehnel,  B.S.,  Post  Graduate,  Lehigh  Uni- 
versity, 56  Hanover  Street,  Bethlehem,  Pa. 

Harvey  Sheafe  Fisher,  B.A.,  Divinity  Student,  General 
Theological  Seminary,  Chelsea  Square,  New  York 
City. 

Kenneth  Frazier,  B.  A.,  Bushey,  Herbs,  England. 

*Henry  Stevens  Haines,  M..E. 

John  Benjamin  Franklin  Hittell,  (IE.,  Office  Assistant  to 
Division  Engineer,  Chicago,  Santa  Fe  &  California 
Railway,  416  N.  Cherry  Street,  Galesburg,  111. 

John  Myers  Howard,  M.E.,  Draughtsman,  Latrobe  Steel 
Works,  Latrobe,  Pa. 

Charles  Colcock  Jones,  B.S.,  Blast  Furnace  Foreman,  Penn- 
sylvania Steel  Co.,  Steelton,  Pa. 

William  Frederick  Kiesel,  Jr.,  M.E.,  Draughtsman,  Penn- 
sylvania R.  R.  Car  Shops,  Altoona,  Pa. 

James  Wesson  Kittrell,  C.E.,  with  Charles  W.  Knight, 
C.E.,  Rome,  N.  Y. 

John  Walter  LaDoo,  C.E.,  Assistant  to  C.  W.  Knight,  Hy- 
draulic Engineer,  Rome,  N.  Y. 

Samuel  Davis  Langdon,  M.E.,  Roane  Iron  Co.,  Chatta- 
nooga, Tenn. 

Garrett  Brodhead  Linderman,  Ph.B.,  Linderman  &  Skeer, 
Stockton,  Pa. 

*  Deceased. 
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James  Alexander  Morrow,  C.E.,  Hydraulic  Engineer, 
American  Water  Works  <k  Guarantee  Co.,  Limited, 
Lewis  Block.  Pittsburgh,  Pa. 

Harry  Smaller  Meily,  C.E.,  Engineer  Corps,  Middle  Divi- 
sion, Pennsylvania  Pi.  P.  Co.,  Harrisburg,  Pa. 

Henry  Benjamin  Charles  Xitze,  B.S.,  E.M.,  Assay  Labor- 
atory, Anacond  Xew  Smelting  Works,  Anaconda,  Mon- 
tana Ter. 

G-eorge  Francis  Pettinos,  M.E.,  Draughtsman,  Bethlehem 
Iron  Co.,  Bethlehem,  Pa. 

Robert  Henry  Philips.  C.E..  Special  Survey,  United  States 
Geological  Survey.  1419  New  York  Avenue,  Wash- 
ington, D.  C. 

Rufus  King  Polk,  B.S.,  E.M.,  Chemist  and  Engineer,  Mon- 
tour Iron  6z  Steel  Co.,  Danville,  Pa. 

Charles  Pope  Pollak,  C.E.,  Office  Mechanical  Engineer, 
Chicago.  Milwaukee  &  St.  Paul  Railway, Milwaukee,  Wis. 

Mason  Delano  Pratt,  C.E.,  Assistant  Engineer,  The  Johnson 
Steel  Street  Rail  Co.,  Johnstown,  Pa. 

Evan  Turner  Reisler,  C.E.,  Assistant  Engineer,  Delaware 
Division,  Xew  York,  Lake  Erie  &  Western  R.  R.,  Port 
Jervis.  X.  Y. 

George  Thomas  Richards.  C.E.,  Chief  Engineer,  McKeesport 
&  Belle  Vernon  R,  R.,  Pittsburgh,  Pa. 

*John  Warwick  Scull.  M.E. 

Frank  Stuart  Smith.  A.C..  Lamp  Department,  Westing- 
house  Electric  Light  Co.,  Pittsburgh,  Pa. 

Elmer  Ellis  Snyder.  C.E..  Supervisor  of  Track,  Louisville 
<k  Nashville  R.  R.,  Bay  St.  Louis.  Miss. 

Harry  Harkness  Stock.  B.S..  E.M.,  Engineer  Corps,  Sus- 
quehanna Coal  Co.,  Wilkes-Barre,  Pa. 

Otway  Owen  Terrell,  M.E.,  Pennsylvania  Steel  Co.,  5  S. 
Second  Street,  Steelton,  Pa. 

Edward  Power  Van  Kirk,  B.M..  Engineer  Corps,  Mc- 
Keesport &  Belle  Vernon  R.  R.,  Elizabeth,  Pa. 

August    Julius  Wiechardt   M.E.,  Instructor  in  Mechanic 
Arts    and    Drawing,    Mechanical    Department,    Iowa 
Agricultural  College,  Ames,  Iowa. 
*  I  >eoeased. 
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Henry  August  Julius  Wilkens,  B.S.,  E.M.,  Student  at  Frei- 
burg, Germany. 

Frank  Williams,  B.S.,  E.M.,  Edgar  Thompson  Steel  Works, 
Braddock,  Pa,,  Address:  418  Frankstown  Avenue, 
Pittsburgh,  Pa. 

Nissley  Joseph  Witmer,  C.E.,  Norfolk  &  Western  R.  R.  Co., 
Ceredo,  Wayne  Co.,  W.  Va. 

Wade  Hampton  Woods,  B.S.,  Post  Graduate,  Lehigh  Uni- 
sity,  South  Bethlehem,  Pa. 

George  Frederic  Yost,  M.E.,  Draughtsman,  C.  M.  Hunt 
Company,  West  New  Brighton,  Staten  Island,  N.  Y. 

Charles  F.  Zimmele,  Ph.B.,  Bethlehem,  Pa. 

CLASS  OF  1888. 

Charles  Lambert  Addison,  M.E.,  204  S.  Fourth  Street,  Read- 
ing, Pa. 
George  Reade  Baldwin,  M.E.,  Mechanical  Engineer,  Brush 

Electric  Company,  30  East  Prospect  Street,  Cleveland, 

Ohio. 
Charles  Lincoln  Banks,  B.S.,  Medical  Student,  College  of 

Physicians  and  Surgeons,  315  West  31st  Street,  New 

York  City. 
Edmund  A.  Bates,  C.E.,  Charlestown,  W.  Va. 
WTilliam  Donaldson  Beatty,  C.E.,  Draughtsman,  Phoenix 

Bridge  Co.,  Phoenixville,  Pa, 
Hubert  Alexander  Bonzano,  C.E.,  Post  Graduate,  University 

of  Pennsylvania ;  Address,  Phoenixville,  Pa, 
William  Bradford,    C.E.,    Engineer    Corps,   Pennsylvania 

Railroad,  Dover,  Del. 
Adolph  Theodore  Bruegel,  M.E.,  Instructor  in  Mathematics 

and  Drawing,  Cogswell  Polytechnic  College,  San  Fran- 
cisco, Cal. 
Charles  Noble  Butler,  C.E.,  Chief  Engineer's  Office,  Lehigh 

Valley  Railroad,  Mauch  Chunk,  Pa. 
Morton   Lewis  Byers,    C.E.,   Assistant  Engineer,  Erie  & 

Ashtabula    Division,    Pennsylvania     Railroad,    Leslie 

House,  New  Castle,  Pa. 
John  Jesse  Clark,  M.E. 
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George  Philip  Coimard,  C.E.,  42  South  Fifth  Street,  Read- 
ing, Pa. 

Reuben  Daniels,  C.E.,  with  W.  G.  Wilkins  &  Co.,  Civil 
Engineers,  111  Fourth  Ave,  Pittsburgh,  Pa. 

George  Herschel  Davis,  C.E.,  Assistant  Engineer,  Vermont 
Marble  Co.,  Proctor,  Vt. 

William  Schaff  Davis,  C.E.,  49  N.  Fourth  Street,  Reading, 
Pa. 

Philip  Hoffecker  DeWitt,  C.E.,  Office  of  Principal  Assist- 
ant Engineer,  Lehigh  Valley  Railroad,  Washington 
Street,  Jersey  City,  N.  J. 

Manuel  Victor  Domenech,  C.E.,  Office  of  Principal  Assist- 
ant Engineer,  Lehigh  Valley  Railroad,  Washington 
Street,  Jersey  City,  N.  J. 

George  Patterson  Dravo,  M.E.,  12  Sherman  Avenue,  Alle- 
gheny City,  Pa. 

Charles  Wesley  Focht,  C.E.,  15  N.  Centre  Street,  Pottsville, 
Pa. 

George  Steinman  Franklin,  M.E.,  with  G.  M.  Steinman  & 
Co.,  Hardware,  26  and  28  West  King  Street,  Lancaster,  Pa. 

Samuel  Wilson  Frescoln,  C.E.,  Post  Graduate,  Lehigh  Uni- 
versity, South  Bethlehem,  Pa. 

Louis  Prevost  Gaston,  B.S.,  Post  Graduate,  Lehigh  Univer- 
sity, South  Bethlehem,  Pa. 

William  Gates,  Jr.,  C.E.,  with  William  Gates,  merchant, 
Kittanning,  Pa. 

James  Bolan  Glover,  jr.,  M.E.,  Assistant  to  the  Engineer  of 
Machinery  Department,  Central  Railroad  and  Banking 
Company  of  Georgia,  Savannah,  Ga. 

Hughlett  Hardcastle,  M.E.,  Machine  Shops,  Lehigh  Valley 
Railroad,  Central  Hotel,  Hazleton,  Pa. 

George  Augustus  Hart,  M.E.,  Bethlehem  Iron  Co.,  417  E. 
Third  Street,  South  Bethlehem,  Pa. 

Robert  Browne  Honeyman,  B.S.,  Post  Graduate,  Lehigh 
University,  Bethlehem,  Pa. 

Sterry  Henry  Jencks,  C.E.,  Draughtsman,  with  Henry 
Creswicke,  C.E.,  Barrie,  Ontario,  Canada. 

Frederick  Hayes  Knorr,  A.C.,  141  School  Lane,  German- 
town,  Philadelphia,  Pa. 
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Alfred  Eli  Lewis,  Jr.,  B.S.,  Post  Graduate,  Lehigh  Univer- 
sity, South  Bethlehem,  Pa. 

James  Struthers  Mack,  C.E.,  Engineer  Corps,  Lehigh  Val- 
ley Railroad,  Hazleton,  Pa. 

Charles  Donnell  Marshall,  C.E.,  with  Shiftier  Bridge 
Works,  47th  Street,  Pittsburgh,  Pa. 

Howard  Hale  McClintic,  C.E.,  Civil  Engineer,  39  W.  Mar- 
ket Street,  Lewistown,  Pa. 

Walter  Ashfield  McFarland,  M.E.,  Inspector  of  U.  S.  Har- 
bor Improvements,  Box  102,  Station  A,  New  York  City. 

Howard  Leoser  Mcllvain,  A. C,  William  Mcllvain  &  Sons, 
Manufacturers  of  Boiler  Plate,  Box  94,  Reading,  Pa. 

Charles  Henry  Miller,  C.E.,  Strasburg,  Pa. 

George  Philips  Miller,  C.E.,  with  Lowrie  &  Aulls,  Civil 
Engineers,  Denver,  Colo. 

John  Hoff  Millholland,  C.E.,  Reading,  Pa. 

Harlan  Sherman  Miner,  A.C.,  Assistant  Chemist,  Welsbach 
Incandescent  Gas-Light  Co.,  Gloucester,  N".  J. 

Harry  Semple  Morrow,  M.E.,  White  Ash,  Pa. 

William  Lynville  Neill,  B.S.,  Instructor  in  Mathematics, 
Titusville  High  School,  64  W.  Spruce  Street,  Titusville, 
Pa. 

Howard  Segar  Neiman,  A.C.,  Chemist,  The  Albany  Aniline 
Co.,  145  N.  Pearl  Street,  Albany,  N.  Y. 

Harry  Palmer,  C.E.,  Draughtsman,  Bridge  Office,  Edge 
Moor  Iron  Co.,  Wilmington,  Del. 

Charles  Jeremiah  Parker,  C.E.,  Box  148,  Watertown,  N.  Y. 

Robert  Swain  Perry,  A.C.,  Student  at  Freiburg,  Germany. 
Address  :  Care  of  Brown,  Shipley  &  Co.,  London,  Eng. 

Francis  William  Birchall  Pile,  E.M.,  with  Bethlehem  Iron 
Co.,  Sun  Hotel,  Bethlehem,  Pa. 

Albert  George  Ran,  B.S.,  Instructor  in  Preparatory  Depart- 
ment for  Lehigh  LTniversity,  Moravian  Parochial 
School,  Bethlehem,  Pa. 

Clarence  Elmer  Raynor,  C.E.,  Engineer  Corps,  Lehigh 
Valley  Railroad,  Mauch  Chunk,  Pa. 

William  Pemberton  Richards,  C.E.,  Milford,  Del. 

Osmond  Rickert,  C.E.,  Engineer,  Coxe  Bros.  &  Co.,  Eckley, 
Pa.  ;  Address  :  Hazle  Brook,  Luzerne  Co.,  Pa. 
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William  Richard  Sattler,  M.E.,  North  German  Lloyd  S.  S. 
Co.,  Bremen,  Germany. 

Eugene  Hicks  Shipman,  C.E.,  Civil  Engineer  and  Surveyor, 
Sloyer  Building,  East  Third  Street,  South  Bethlehem, 
Pa." 

William  Alonzo  Stevenson,  M.E.,  Assistant  Master  Me- 
chanic, P.  &  N.  Y.  R.  R.  Shops,  Sayre,  Pa, 

Wyndham  HarVey  Stokes,  B.S.,  Post  Graduate,  Lehigh 
University,  South  Bethlehem,  Pa. 

Winner  Marshall  Webb,  M.E.,  Lancaster,  Pa. 

Harvey  Musser  Wetzel,  C.E.,  Civil  Engineer  and  Surveyor, 
312  Fourth  Street,  Sioux  City,  Iowa. 

Winter  Lincoln  Wilson,  C.E.,  Elkton,  Md. 

Edward  Benjamin  Wiseman,  C.E.,  Assistant  Supervisor, 
Philadelphia  &  Erie  Division,  Pennsylvania  Railroad, 
329  Maynard  Street,  Williamsport,  Pa. 

Shuntaro  Yamaguchi,  C.E.,  (and  Imperial  University  of 
Tokio)  Engineer  Corps,  Pennsylvania  Railroad,  N.  W. 
System,  94  Sandusky  Street,  Allegheny  City,  Pa. 

Luther  Reese  Zollinger,  C.E.,  25  N.  Third  Street,  Harris- 
burg,  Pa. 


The  number  of  Graduates  is  314,  of  whom  22  have 
taken  the  Degree  of  B.A.;  7  of  Ph.B.;  15  of  B.S.;  5ofB.M.; 
129  of  C.E.;  67  of  M.E.;  22  of  E.M.;  28  of  A.C.;  1  who  has 
taken  both  B.A.  and  E.M.;  1  both  B.A.  and  M.A.;  1  both 
B.S.  and  C.E.;  1  both  C.E.  and  E.M.;  2  both  A.C.  and  E.M.; 
7  both  B.S.  and  E.M.;  5  both  B.M.  and  E.M.,  and  1  who  has 
taken  B.M.,  E.M.,  and  A.C. 
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The  following  have  been  awarded  certificates  for  the 
ADVANCED  COURSE  IN  ELECTRICITY. 

CLASS  OF  1885. 

Elmer  Ellsworth  Boyer,  Foreman  Arc  Testing  Department, 
Thompson-Houston  Electric  Co.,  Lynn,  Mass. 

Horace  Musser  Engle,  Marietta,  Pa. 

Charles  Leavitt  Jenness,  Western  Electric  Co.,  Chicago,  111. 

George  Herman  Koehler,  Standard  Underground  Cable  Co.  T 
Pittsburgh,  Pa. 

George  Herbert  Putnam,  Instructor  in  Minnesota  School  for 
the  Deaf,  Faribault,  Minn. 

Lewis  Buckley  Stillwell,  Assistant  Electrician,  Westing- 
house  Electric  Co.,  Pittsburgh,  Pa. 

CLASS  OF  1886. 

Edward  Conner,  Philadelphia,  Pa. 

James  Arthur  Heaton,  Boston,  Mass. 

William  Hoopes,  Superintendent  Edison  Electric  Co. 's  Sta- 
tion, West  Chester,  Pa. 

Walter  Eugene  Hyer,  Thompson-Houston  Electric  Co., 
Newburyport,  Mass. 

Robert  McAllister  Loyd,  Assistant  Electrician,  Daft  Elec- 
tric Co.,  Marion,  New  Jersey. 

George  Harrison  Neilson,  Construction  Dept.  Pennsylvania 
R.  R.,  1105  Eutaw  St.,  Baltimore,  Md. 

Charles  Jacob  Meade,  Edison  Electric  Illuminating  Co.  of 
New  York,  348  W.  20th  Street,  New  York  City. 

CLASS  OF  1887. 

Walter  George  Fuller,  Brattleboro,  Vermont. 

John  Weslev  Hacknev,  Graphic  Process  Co.,  Pleasantville. 

N.J. 
William  Sigler  Jones,  Wharton  Railroad  Switch  Co.,  7  East 

Penn  Street,  Germantown,  Pa. 
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Dion  M.  Martinez,  jr.,  Reading  R.  R.  Co.,  Philipsburg, 
Centre  Co.,  Pa. 

Horace  Fields  Parshall,  Electrician  of  Sprague  Electric 
R.  W.  and  Motor  Co. ,  510  W.  30th  Street,  New  York  City. 

Arthur  Douglas  Spear,  Brush  Electric  Co.,  Cleveland,  Ohio. 

George  Henry  Wolle,  Electrical  Accumulator  Co.,  44  Broad- 
way, New  York  City. 

CLASS  OF  1888. 

Albert  Brodhead,  Lehigh  University,  121  S.  Center  Street, 
Bethlehem,  Pa. 

William  Fairchild  Dean,  Thompson-Houston  Electric  Co., 
91  Warren  Street,  Lynn,  Mass. 

Herman  Frauenthal,  Wilkes-Barre,  Pa. 

Richard  Otto  Albert  Heinrich,  Philosophical  Department, 
J.  W.  Queen  &  Co. 

Joseph  Allison  Horner,  Brush  Electric  Light  Co.,  Phila.,  Pa. 

William  Henry  Hubbard,  Superintendent  of  The  Beaver 
Valley  Electric  Light  and  Power  Co.,  Beaver  Falls,  Pa. 

Daniel  Henry  Jenkins,  Mutual  Electric  and  Accumulator 
Co.,  76  Ashland  Place,  Brooklyn,  N.  Y. 

Charles  Jacob  Miller,  Brush  Electric  Light  Co.,  720  N.  5th 
Street,  Philadelphia,  Pa., 

James  Leidy  Moore,  Thompson-Houston  Electric  Co., 
Lynn,  Mass. 

Charles  Norris  Robinson,  Wynkoop  &  Robinson,  Manufac- 
turers of  Artificial  Stone,  4948  Main  Street,  German- 
town,  Pa. 

Harry  Meyer  Seitzinger,  Germantown,  Pa. 

Charles  Wesley  White,  Excelsior  Electric  Co.,  Brooklyn, 
N.  Y. 

HughCarlyle  Young,  Testing  Department,  Edison  Machine 
Works,  224  Union  Street  Schenectady,  N.  Y. 
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OFFICERS  OF  THE  ALUMNI  ASSOCIATION  OF  THE 
LEHIGH   UNIVERSITY,    i888-i88g. 

President : 
Charles  Bull,  New  York,  N.  Y. 

Vice-Presidents : 

George  A.  Jenkins,  South  Bethlehem,  Pa. 

Robert  P.  Lixderman,  Bethlehem,  Pa. 

Secretary  and  Treasurer : 
Henry  S.  Jacoby,  28  S.  Maple,  Bethlehem,  Pa. 

Honorary  Alumni  Trustees: 
James  S.  Cunningham,  Punxsutawney,  Pa. 

(Term  expires  June,  1889.) 

Allan  A.  Here,  Lancaster,  Pa. 

(Term  expires  June,  1890.) 

Charles  L.  Taylor,  Pittsburgh,  Pa. 
(Term  expires  June,  1891.) 

Wallace  M.  Scudder,  Newark,  N.  J. 

(Term  expires  June,  1892.1 

-Executive  Committee  ; 
Charles  Bull,  Chairman, 
J.  S.  Cunningham,  W.  M.  Scudder, 

A  A.  Herr,  G.  A.  Jenkins, 

C  L.  Taylor,  H.  S.  Jacoby. 

ASSOCIATE  MEMBERS  OF  THE  ALUMNI  ASSOCIATION. 

Samuel  P.  Sadtler,  Ph.D.,  Gottingen,  F.C.S.,  Professor  of 
Organic  and  Industrial  Chemistry,  University  of  Penn- 
sylvania, 204  N.  34th  Street,  Philadelphia,  Pa. 

*Milton  Dimmick,  '70. 

E.  Warren  Sturdevant,  '75,  Att'y-at-Law,  Wilkes-Barre,  Pa. 

*  Deceased. 
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LIST    OF    DONATIONS 


VARIOUS    DEPARTMENTS 


THE  LEHIGH  UNIVERSITY. 

DONATIONS  TO  THE  LIBRARY. 

From  the  Hon.  Samuel  A.  Green,  Boston,  Mass. 

The  West  Church,  Boston.     Commemorative  Service. 
Manual  for  the  general  Court.     2  Vols. 
Census  of  Rhode  Island,  1865. 

Proceedings  of  the  Trustees  of  the  Peabody  Educational 
Fund.     Vol.  3. 
Massachusetts  Medical  Society  Digest. 
Boston  City  Auditor's  Report.     3  Vols. 
And  74  Pamphlets. 

From  the  Hon.  Richard  Vaux,  Philadelphia. 
Annual  Report  of  the  Inspectors  of  the  State  Penitentiary 
of  the  Eastern  District  of  Pa. 

From  the  Hon.  Wm.  Mutchler,  Easton,  Pa. 

War  of  the  Rebellion.     Series  1.     Vol.  19,  Part  2.     Vol. 
20,  Parts  1  and  2,  and  Vol.  21.     4  Vols. 

From  the  Hon.  J.  D.  Cameron,  Harrisburg,  Pa. 

War  of  the  Rebellion.     Series  1.     Vol.  19,  Part  2.     Vol. 
20,  Parts  1  and  2,  and  Vol.  21.    4  Vols. 

U.  S.  Coast  and  Geodetic  Survey.  Appendix  No.  12.  1886. 
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From  Mrs.  E.  A.  de  Sckweinitz,  Bethlehem. 
In  Memoriam.     Edmund  Alexander  de  Schweinitz. 

From  L.  Van  Wyc/c,  New   York. 

Twenty-Ninth  Annual  Report  of  the  Trustees  of  the 
Cooper  Union. 

Fourth  Report  of  the  Commissioners  of  Electrical  Subways 
of  Brooklyn. 

From  F.  P.  Stone,  Philadelphia. 

Banquet  to  Commemorate  the  Framing  and  Signing  of 
the  Constitution  of  the  United  States. 

From  Bev.  Samuel  Fuller,  Middletown,  Conn. 
Names  of  The  Sacrament  of  Our  Redemption. 

From  Hon.  James,  P.  Kimball,  Washington,  P.  C. 

A  Bill  to  Amend  the  Law  on  Coins. 
Report  of  the  Director  of  the  Mint.  1887. 
Report  of  the  Fish  Commissioner,  Part  13. 
Precious  Metals  in  the  United  States.   1886. 
Department  Reports.   5  Pamphlets. 

From  Gen.  A.  W.  Greely,  Chief  Signal  Officer,  Washington,  D.  C. 

Annual   Report  of   the   Chief   Signal    Officer,   for  1887. 
Part  1. 
Tri-Daily  Meteorological  Record.    4  Vols. 
International  Meteorological  Bulletin.     6  Vols. 

From  Hon.  W.  H.  Sowden,  Allentovm, 

Congressional  Record.  Vol.  18.  Parts  1.  2.  3.  and  Index. 
4  Vols. 

Growth  of  Industrial  Art. 
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From  Prof.  G.  H.  Cooke,  New  Brunswick,  N.  J. 

Annual  Report   of  the  State  Geologist  of  New  Jersey. 
1887. 
Three  Sheet  Atlases  of  New  Jersey. 
State  Map  of  New  Jersey. 
Relief  Map  of  New  Jersey. 

From  Hon,  P.  S.  Bachman,  Freemansburg. 

Report  on  Agriculture  of  Pennsylvania.     1887. 
Report  of  Pennsylvania  State  College.     1886. 
Auditor  General's  Report  of  1887.     2  Vols. 
Report  of  Inspector  of  Miues.     1886. 

Reports  of  the  Secretary  of  Internal  Affairs,  for   1886- 
1887.     2  Vols. 
SmulTs  Legislative  Hand  Book.     1888. 

From  Joseph  Jones.  M.  I).,  New  Orleans,  La. 

Quarantine  and  Sanitary  Operations. 
Contagious  and  Infectious  Diseases. 
Medical  and  Surgical  Memoirs.     Vol.  1. 

From  John  G.  Ames,  Washington,  D.  C. 

Annual  Report  regarding  the  Receipt  and  Distribution  of 
Public  Documents  on  Behalf  of  the  Government  by  the 
Department  of  the  Interior. 

From  J.  R.  Leeson,  Boston,  Mass. 

Flax.     Shall  it  be  "  Free  "  or  "  Protected  "  ? 
Flax  Culture  in  the  United  States. 

From  James  Mahon,  South  Bethlehem. 
Paper  Book  of  Plaintiff  in  Error.     Kuklence  vs.  Vocht. 

From  Edward  A.  Moseley,  Washington,  D.  C. 
First  Annual  Report  of  the  Interstate  Commerce  Com- 
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From  Charles  McKtan  Leoser,  New  York. 

Annual  Reports  of  the  Chamber  of  Commerce  of  New 
York.     1884-1887.     8  Vols. 

From  E.  and  H  T.  Anthony  c£  Co.,  New  York. 
Anthony's  Photographic  Bulletin.     1887-1888. 

From  J.  Padgeway  Wright,  Wilkes-Barre. 

Laws  of  Pennsylvania. 

Agriculture  of  Pennsylvania.     2  Vols. 

Reports  of  Inspector  of  Mines,  1884-86.     3  Vols. 

From  H.  S.  Goodwin,  South  Bethlehem. 
Vosburg  Tunnel. 

From  Prof  E.  H.  S  Bailey.  Lawrence,  Kansas. 

Transactions  of  the  Kansas  Academy  of  Sciences.  Vol.  10. 
Sorghum  Sugar  Industry  of  Kansas. 

From  G.  Follansbee,  Pittsburgh. 
Pittsburg's  Progress,  Industries  and  Resources. 

From  the  Pratt  and  Whitney  Co.,  Hartford,  Conn. 
Standards  of  Length  and  their  Practical  Application. 

From  J.  H.  Horton,  Buffalo,  N.  Y. 
Buffalo.     Its  History  and  Institutions. 

From  B.  T.  Babbitt,  Neiv  York. 
Industrial  America, 

From  Br.   W.  H.  Egle,  Harrisburg. 
Geological  Survey  of  Penna.  Grand  Atlas.  Div.  3.  Parti. 
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From  Dr.  B.  A.  Lamberton. 
Second  Geological  Survey  of  Peiina.     9  Vols. 

From  Dr.  Marvin,  Louisville,  Ky. 
Original  Researches,  by  Dr.  J.  Lawrence  Smith.. 

From  Dr.  Curtis  G.  Hussey,  Pittsburgh. 
Principles  of  Economic  Philosophy,  by  Denslow. 

From  Harvey  L.  Page.  Washington,  D.  C. 
Architectural  Designs. 

From  B.  H  Phillips,  Washington,  D.  C. 
Steam  and  Street  R.  R.  in  the  District  of  Columbia. 

From  Alfred  B.  C.  Selwyn,  Ottawa,  Canada. 

Annual  Report  of  Geological  Survey  of  Canada.     Vol.  2. 
1886  and  Maps. 

From  Hon  Daniel  Ermentrout,  Reading. 
U.  S.  Coast  and  Geodetic  Survey.  Appendix  No.  12.  1886. 

From  Mrs.  Elizabeth  Thompson,  Stamford,  Conn. 
The  High  Caste  Hindu  Woman.  By  Ramabai. 

From  J.  M.  Forster,  Harrisburg. 
Insurance  Report  for  1887. 

From  Bonfort  and  Leoser,  New  York. 
Bonfort6s  Wine  and  Spirit  Circular.     Vols.  38  and  39. 
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From  B.  W.  Shufeldt,  Washington,  D.  C. 
Observations,  U.  S.  Naval  Observatory,  1883. 

From  the  Institution  of  Civil  Engineers,  London,  Eng. 
Minutes  of  Proceedings.     Vols.  91.  92.  93. 

From  the  American  Society  of  Civil  Engineers. 
Transactions  of  the  Society  for  1888. 

From  the  American  Society  of  Mining  Engineers. 

Transactions.     Vol.  16. 
Index  to  Transactions. 

From  the  American  Iron  and  Steel  Association. 

Annual  Statistical  Report. 

Directory  to  the  Iron  and  Steel  Works  of  the  U.  S. 

From  the  Alumni  Association  of  Lehigh   University. 

Proceedings  June  1886  to  June  1887. 

The  Labor  Problem  of  To-day,  by  F.  A.  Walker. 

From  the  Agricultural  College  Library.  Ingham  Co.,  Mich. 

Twenty-Sixth  Annual  Report  of  the  Michigan  Board  of 
Agriculture. 

From  the  Brooklyn  Library. 

Twenty-Eighth  and  Twenty-Ninth   Annual    Reports  of 
Directors. 
Bulletin  of  New  Books.     11  Pamphlets. 

From  the  Boston  Public  Library. 

Bulletin.     Vol.  4.  No.  11.     Vol.  5.  Nos.  3.  4.  and  7.     Vol. 
6.  Nos.  1.  2.     Vol.  7.  No.  4.     Vol.  8.  Nos.  1.  2. 
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From  the  Harvard  College  Library. 

Bibliographical  Contributions.     Nos.  17.  19.  22.  25.  26.  2< 
28.  29.  30.  31. 
Harvard  University  Bulletin.     Nos.  39.  40. 

From  the  Providence  Public  Library,  R.  I. 
Tenth  Annual  Report. 

From  the  Public  Library,  New  Bedford,  Mass. 
Catalogue  of  Fiction. 

From  the  State  Library,  Harrisbarg. 
State  Reports,  Pa.     11  Vols. 

From  the  Peabody  Institute,  Baltimore,  Md. 
Twentieth  Annual  Report. 

From  the  Peabody  Museum,  Cambridge,  Mass. 
Twenty-first  Annual  Report. 

From  the  Smithsonian  Institution,   Washington,  D.  C. 

Smithsonian  Report,  1885,  Part  2. 

Smithsonian  Miscellaneous  Collections,  Vols.  31.  32.  SS. 

From  the  Pennsylvania  R.  R.  Co. 
.Forty-first  Annual  Report. 

From  Poor's  R.  R.  Manual  Co.,  New  York. 
Poor's  Manual  of  Railroads  for  1885. 

From  the  Imperial   University  of  Japan. 
Memoirs. 
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From  Argentine  Republic. 
Census  Reports,  2  Pamphlets. 

From  U.  S.  Navy  Department. 
Nautical  Almanac.     1891. 

From  U.  S.  Treasury  Department. 
Report  of  Director  of  the  Mint,  1883. 

From  the  Commissioner  of  Agriculture,  Washington.  D.  C. 
Report  for  1887. 

From  Insurance  Department  of  Pa. 
Fifteenth  Report  of  Life  Insurance. 

From  the  Commissioners  of  Second  Geol.  Survey  of  Penna. 

Annual  Report  for  1886,  Parts  1.  2.  3;  and  Atlas  to  part  2. 

Atlas  of  Bucks  and  Montgomery  Counties. 

Atlas  of  Western  Middle  Anthracite  Field.     Part  2. 

From  U.  S.  Department  of  State. 

Consular  Reports,  Nos.  83  to  92  inclusive. 

Index  to  Consular  Reports. 

Technical  Education  in  Europe.  Part  1.    By  Schoenhof. 

From   U.  S.  War  Department. 

Annual  Report  of  the  Chief  of  Engineers  of  the  U.  S. 
Army,  1886-7-    7  Vols. 

Report  of  Chief  Signal  Officer,  1886. 

Official  Army  Register,  Jan.  1888. 

Annual  Report  of  Board  of  Visitors  of  U.  S.  Military 
Academy. 

From  77.  S.  Treasury  Department. 

U.  S.  Coast  and  Geodetic  Survey.     Report  for  1886. 
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From  U.  S.  Department  of  the  Interior. 

Annual  Report  of  Commissioner  of  Patents,  1887. 
Forty-Eight  Vols,  of  Public  Documents  and  1  Pamphlet, 

From  U.  S.  Geological  Survey. 
Forty-Two  U.  S.  Atlas  Sheets. 

From  the  U.  S.  Bureau  of  Education. 

Circulars  of  Information  Xos.  1  and  2  for  1887. 
Report  of  Commissioner  of  Education  1885-1886. 
Study  of  History  in  American  Colleges  and  Universities, 
By  H.  B.  Adams. 
The  Republic  of  Mexico  in  1876. 
Report  of  the  Mexican  Border  Commission. 

From  U.  S  Civil  Service  Commission... 
First  Annual  Report. 

From  the  Authors. 

Poetry.     An  Address.     By  Daniel  Agnew. 
Copyright  and  Patents.     Vols.  1  and  2.    By  R,  A.  Macrie. 
Varieties  in  Verse.     By  R.  A.  Macrie. 
Human  Ordure  and  Human  Urine.     By  John  G.  Bourke 
Washington  and  the  Higher  Education.     By  Charles  K. 
Adams. 

From  the  Publishers. 
Moravian. 
Briider  Botschafter. 
Bethlehem  Daily  Times. 
South  Bethlehem  Daily  Star. 
Evening  Telegraph. 
Catasauqua  Dispatch. 
Mauch  Chunk  Democrat. 
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DONATIONS  TO  THE  CIVIL  ENGINEERING 
DEPARTMENT. 

From  M.  L.  Byers,  C.  E.}  Pittsburgh,  Pa. 

Photograph  of  High  Bridge  at  Salina,  Pa. 

From  the  Passaic  Rolling  Mills,  Patterson,  N.  J. 
Two  Photographs  of  the  Manhattan  Bridge,  N.  Y. 

From   Water  Waste  Prevention  Co.,  New  York. 
One  Thomson  Water  Meter. 

From  King  Bridge  Co.,  Cleveland,  0. 
Thirty  blue  prints  of  working  Drawings. 

From  Phoenix  Bridge  Co.,  Phoenixville,  Pa. 
Drawings  of  the  Covington  and  Cincinnati  Bridge. 

From  Cowles Electric  Smelting  and  Aluminium  Co.,  Lockport,  N.  Y. 

One  Specimen  of  Corundum  Ore. 

Three  Test  Specimen  of  Aluminium  Bronze. 

From,  J.  S.  Mach,  C.  E.,  Mauch  Chunk. 

Four  Sections  of  Steel  Rails. 
Six  Templates  of  Rail  Sections. 

From  Tippett  &  Wood,  Phillipsburg,  N.  J. 
Photograph  of  the  Marrilow  Stand  Pipe. 

From  the  Geological  Survey  of  New  Jersey, 
Three  Topographical  Maps. 

From  the  Chief  of  Ordnance,  U.  S.  A. 
Annual  Report  for  the  year  1887. 
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DONATIONS  TO  DEPARTMENT  OF  MECHANICAL 
ENGINEERING. 

From  Buckeye  Engine  Co.,  Salem,  Ohio. 

Twenty  Blue  prints  of  the  details  of  an  18"  x  30"  Buck- 
eye Engine. 

Also  thirty-two  copies  of  Buckeye  Engine  Catalogs,  Parts 
1  and  2,  for  distribution  to  Senior  class  in  M.E. 

From  Hill,  Clarke  &  Co.,  Boston,  Mass. 
Bound  catalogue  of  machinery. 

From  Ball  Engine  Co.,  Erie,  Pa. 
Set  of  blue  prints  of  two  sizes  of  Ball  Engine. 
Also  framed  photograph  of  Ball  Engine. 

From  Strong  Locomotive  Co.,  New  York,  N.  Y. 

Fifty  copies  of  Journal  of  the  Franklin  Institute  contain- 
ing description  of  the  Strong  Locomotive. 

Also  fifteen  plates  12"  x  19"  of  Strong  Locomotive  details 
accompanied  by  report  of  E.  D.  Leavitt,  Jr. 

From  Betts  Machine  Co.,  Wilmington,  Bel. 
Ten  Framed  photographs  14^"  x  17i"  of  heavy  machine 
tools. 

From  Fitchburg  Steam  Engine  Co.,  Fitchburg,  31ass. 
Blue  prints  of  two  styles  of  horizontal  stationary  engines 
and  of  shaft  governor. 

From  Chas.  A.  Shier  en  &  Co.,  New  York,  N.  Y. 
Sample  of  leather  link  belt. 

From  Wainwright  Manufacturing  Co.,  Boston,  Mass. 
Sample  of  corrugated  brass  tubes. 

From  Deane  Steam  Pump  Co.,  Holyoke,  Mass. 
Framed  engraving  of  new  high  duty  compound  condens- 
ing pumping  engine. 
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From  R.  H.  Wood  &  Co.,  Philadelphia,  Pa. 
Framed  photograph  of  3  lift  gas  holder  of  1,600,000  cubic 
feet  capacity. 
Also  bound  catalogue  of  structural  iron  work-pipes,  etc. 

From  J.  P.  Morris,  Philadelphia,  Pa. 
Framed  photograph  of  large  boiler  for  Calumet  &  Hecla 
Mining  Co. 

From  Brown  &  Sharp  Manufacturing  Co.,  Providence,  R.  I. 
Two  Engravings  of  their  works. 

From  Ford  &  Kendig  Co..  Philadelphia,  Pa. 
Handsome  bound  catalogue  of  pipes,  fittings,  radiators, 
tools,  etc. 

From  James  Brandon,  New  York  City. 
One  5-inch  Piston  with  Patent  Packing. 

In  addition  to  the  above  there  have  been  received  nearly 
300  catalogues  from  manufacturers  of  all  kinds  of  machinery, 
engines,  pumps,  boilers,  air  compressors,  stone  crushers, 
hoists,  small  tools  and  supplies. 

DONATIONS    TO  THE    DEPARTMENT     OF 
CHEMISTRY. 
From  Waldron  Shapleigh,  Philadelphia. 
Specimens  of  Zircons,  Monozite,  Samarskite  and  Beryl. 

From  J.  M.  Colvell. 
Specimens  of  Fossil  Charcoal. 

From  J.  A.  Zimmerman,  Louisville,  Ky. 
Samples  of  Gold  Ores  from  Baker  City,  Oregon. 
Samples  of  Lead  Ore. 

From  Prof.  C.  F.  Chandler,  Sew  York. 
Photographs,  Photogravures,  Artotypes,  etc. 

From  H.  S.  Miner. 
Tubes  for  Maple  Sugar  Tapping. 
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